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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an internal 
combustion engine automatic stopping starting 
control device capable of quickly starting operation of 
an internal combustion engine by performing ignition 
combustion in a cylinder whose ignition timing arrives 
in the first place at automatic starting time in the 
automatically stopped internal combustion engine. 
SOLUTION: Both an intake valve and an exhaust 
valve close in an automatic stopping state by a series 
of processing of Steps S550 to S590, and fuel is 
injected into a combustion chamber of the cylinder in 
a state of passing through the fuel injection timing at 
automatic starting time and existing before the 
ignition timing at automatic starting time so as to 
become an air-fuel mixture of the theoretical air fuel ratio. This cylinder becomes a cylinder 
whose ignition timing arrives in the first time at automatically started time. Thus, 
combustion can be started by a chance of the first ignition timing at automatic starting 
time, and the operation of the engine 2 can be quickly started. 
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* NOTICES * 




JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 



l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] During operation of the jump-spark-ignition type internal combustion engine which forms 
gaseous mixture by the fuel injection by the fuel injection valve It is the internal combustion engine 
automatic-stay starting control unit which carries out automatic starting of the internal combustion 
engine when an internal combustion engine is automatically stopped when this internal combustion 
engine's operational status satisfies automatic-stay conditions, and automatic starting conditions are 
satisfied. Among the gas columns of the internal combustion engine of an automatic-stay condition 
the combustion chamber of the gas column which both the inlet valve and the exhaust valve have 
closed in the compression stroke — the gaseous mixture in which jump spark ignition is possible — 
the time of the automatic stay made into a condition — gaseous mixture — the internal combustion 
engine automatic-stay starting control unit characterized by having means forming. 
[Claim 2] the injection type internal combustion engine in a cylinder with which said internal 
combustion engine injects a direct fuel from a fuel injection valve to a combustion chamber in a 
configuration according to claim 1 — it is — the time of said automatic stay — gaseous mixture — 
means forming injects a fuel from a fuel injection valve to the combustion chamber of the gas 
column which both the inlet valve and the exhaust valve have closed in the compression stroke, 
when an internal combustion engine changes into an automatic-stay condition — this combustion 
chamber — the gaseous mixture in which jump spark ignition is possible — the internal combustion 
engine automatic-stay starting control unit characterized by to consider as a condition. 
[Claim 3] In a configuration according to claim 1 said internal combustion engine the injection type 
internal combustion engine in a cylinder which injects a direct fuel from a fuel injection valve to a 
combustion chamber — it is - the time of said automatic stay - gaseous mixture - means forming 
By injecting a fuel to the combustion chamber of the gas column presumed to be closed by both an 
inlet valve and the exhaust valve in a compression stroke when an internal combustion engine 
changes into an automatic-stay condition just before an internal combustion engine's automatic stay 
The internal combustion engine automatic-stay starting control unit characterized by making the 
combustion chamber of this gas column into the mixed gaseous state voice in which jump spark 
ignition is possible in an internal combustion engine's automatic-stay condition. 
[Claim 4] In a configuration according to claim 1 said internal combustion engine the suction-port 
injection type internal combustion engine which injects a fuel from a fuel injection valve to a suction 
port - it is - the time of said automatic stay - gaseous mixture - means forming By injecting a fuel 
to the suction port of the gas column presumed to be closed by both an inlet valve and the exhaust 
valve in a compression stroke when an internal combustion engine changes into an automatic-stay 
condition just before an internal combustion engine's automatic stay The internal combustion engine 
automatic-stay starting control unit characterized by making the combustion chamber of this gas 
column into the mixed gaseous state voice in which jump spark ignition is possible in an internal 
combustion engine's automatic-stay condition. 

[Claim 5] either of claims 1-4 — the configuration of a publication — setting — the time of said 
automatic stay — gaseous mixture — the internal combustion engine automatic-stay starting control 
unit characterized by neither of means forming forming gaseous mixture in the combustion chamber 
of gas columns other than the gas column which the inlet valve and the exhaust valve have closed in 
the compression stroke among the gas columns of the internal combustion engine of an automatic- 
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stay condition. 

[Claim 6] Claims 1-5 are the internal combustion engine automatic-stay starting control units 
characterized by having a fire means at the automatic starting time which lights immediately about 
the gas column in which ignition timing has passed in the configuration of a publication among the 
gas columns which both the inlet valve and the exhaust valve have closed in the compression stroke 
at the time of an internal combustion engine's automatic starting either. 

[Claim 7] During operation of the jump-spark-ignition type internal combustion engine which forms 
gaseous mixture by the fuel injection by the fuel injection valve It is the internal combustion engine 
automatic-stay starting control unit which carries out automatic starting of the internal combustion 
engine when an internal combustion engine is automatically stopped when this internal combustion 
engine's operational status satisfies automatic-stay conditions, and automatic starting conditions are 
satisfied. Among the gas columns of the internal combustion engine of an automatic-stay condition 
the combustion chamber of the gas column which both the inlet valve and the exhaust valve have 
closed, and goes through the fuel-injection timing at the time of automatic starting, and exists before 
the ignition timing at the time of automatic starting — the gaseous mixture in which jump spark 
ignition is possible — the time of the automatic stay made into a condition — gaseous mixture — the 
internal combustion engine automatic-stay starting control unit characterized by having means 
forming. 

[Claim 8] In a configuration according to claim 7 said internal combustion engine the injection type 
internal combustion engine in a cylinder which injects a direct fuel from a fuel injection valve to a 
combustion chamber — it is — the time of said automatic stay — gaseous mixture — means forming 
By injecting a fuel to the combustion chamber of the gas column which both the inlet valve and the 
exhaust valve have closed, and goes through the fuel-injection timing at the time of automatic 
starting, and exists from a fuel injection valve before the ignition timing at the time of automatic 
starting when an internal combustion engine changes into an automatic-stay condition The internal 
combustion engine automatic-stay starting control unit characterized by making this combustion 
chamber into the mixed gaseous state voice in which jump spark ignition is possible. 
[Claim 9] In a configuration according to claim 7 said internal combustion engine the injection type 
internal combustion engine in a cylinder which injects a direct fuel from a fuel injection valve to a 
combustion chamber — it is — the time of said automatic stay — gaseous mixture — means forming 
By both an inlet valve and an exhaust valve going through the fuel-injection timing at the time of 
closing automatic starting, and injecting a fuel to the combustion chamber of the gas column 
presumed to be in the condition before the ignition timing at the time of automatic starting, when an 
internal combustion engine changes into an automatic-stay condition just before an internal 
combustion engine's automatic stay The internal combustion engine automatic-stay starting control 
unit characterized by making the combustion chamber of this gas column into the mixed gaseous 
state voice in which jump spark ignition is possible in an internal combustion engine's automatic- 
stay condition. 

[Claim 10] In a configuration according to claim 7 said internal combustion engine the suction-port 
injection type internal combustion engine which injects a fuel from a fuel injection valve to a suction 
port — it is — the time of said automatic stay — gaseous mixture — means forming By both an inlet 
valve and an exhaust valve going through the fuel-injection timing at the time of closing automatic 
starting, and injecting a fuel to the suction port of the gas column presumed to be in the condition 
before the ignition timing at the time of automatic starting, when an internal combustion engine 
changes into an automatic-stay condition just before an internal combustion engine's automatic stay 
The internal combustion engine automatic-stay starting control unit characterized by making the 
combustion chamber of this gas column into the mixed gaseous state voice in which jump spark 
ignition is possible in an internal combustion engine's automatic-stay condition. 
[Claim 1 1] either of claims 7-10 — the configuration of a publication — setting — the time of said 
automatic stay — gaseous mixture — the internal combustion engine automatic-stay starting control 
unit characterized by neither of means forming forming gaseous mixture in the combustion chamber 
of gas columns other than the gas column which the inlet valve and the exhaust valve have closed, 
and goes through the fuel-injection timing at the time of automatic starting, and exists among the gas 
columns of the internal combustion engine of an automatic-stay condition before the ignition timing 
at the time of automatic starting. 
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[Claim 12] During operation^^ie jump-spark-ignition type internal common engine which 
forms gaseous mixture by the fuel injection by the fuel injection valve It is the internal combustion 
engine automatic-stay starting control unit which carries out automatic starting of the internal 
combustion engine when an internal combustion engine is automatically stopped when this internal 
combustion engine's operational status satisfies automatic-stay conditions, and automatic starting 
conditions are satisfied. Among the gas columns of the internal combustion engine of an automatic- 
stay condition the combustion chamber of the gas column which has both an inlet valve and an 
exhaust valve before a closing ignition marginal crank angle - the gaseous mixture in which jump 
spark ignition is possible - the time of the automatic stay made into a condition - gaseous mixture - 
with means forming It is the internal combustion engine automatic-stay starting control unit 
characterized by having a fire means at the automatic starting time which lights immediately about 
the gas column in which ignition timing has passed among the gas columns which have both an inlet 
valve and an exhaust valve before a closing ignition marginal crank angle at the time of an internal 
combustion engine's automatic starting. 

[Claim 13] the injection type internal combustion engine in a cylinder with which said internal 
combustion engine injects a direct fuel from a fuel injection valve to a combustion chamber in a 
configuration according to claim 12 - it is - the time of said automatic stay - gaseous mixture - 
means forming injects a fuel from a fuel injection valve to the combustion chamber of the gas 
column which has both an inlet valve and an exhaust valve before a closing ignition marginal crank 
angle, when an internal combustion engine changes into an automatic-stay condition - this 
combustion chamber - the gaseous mixture in which jump spark ignition is possible - the internal 
combustion engine automatic-stay starting control unit characterized by to consider as a condition. 
[Claim 14] In a configuration according to claim 12 said internal combustion engine the injection 
type internal combustion engine in a cylinder which injects a direct fuel from a fuel injection valve 
to a combustion chamber - it is - the time of said automatic stay - gaseous mixture — means 
forming By injecting a fuel to the combustion chamber of the gas column presumed that both an inlet 
valve and an exhaust valve will be in the condition before a closing ignition marginal crank angle 
when an internal combustion engine changes into an automatic-stay condition just before an internal 
combustion engine's automatic stay The internal combustion engine automatic-stay starting control 
unit characterized by making the combustion chamber of this gas column into the mixed gaseous 
state voice in which jump spark ignition is possible in an internal combustion engine's automatic- 
stay condition. 

[Claim 15] In a configuration according to claim 12 said internal combustion engine the suction-port 
injection type internal combustion engine which injects a fuel from a fuel injection valve to a suction 
port - it is - the time of said automatic stay - gaseous mixture - means forming By injecting a fuel 
to the suction port of the gas column presumed that both an inlet valve and an exhaust valve will be 
in the condition before a closing ignition marginal crank angle when an internal combustion engine 
changes into an automatic-stay condition just before an internal combustion engine's automatic stay 
The internal combustion engine automatic-stay starting control unit characterized by making the 
combustion chamber of this gas column into the mixed gaseous state voice in which jump spark 
ignition is possible in an internal combustion engine's automatic- stay condition. 
[Claim 16] either of claims 12-15 - the configuration of a publication - setting - the time of said 
automatic stay - gaseous mixture - the internal combustion engine automatic-stay starting control 
unit characterized by neither of means forming forming gaseous mixture in the combustion chamber 
of gas columns other than the gas column which has an inlet valve and an exhaust valve before a 
closing ignition marginal crank angle among the gas columns of the internal combustion engine of 
an automatic-stay condition. 

[Claim 17] During operation of the jump-spark-ignition type internal combustion engine which 
forms gaseous mixture by the fuel injection by the fuel injection valve It is the internal combustion 
engine automatic-stay starting control unit which carries out automatic starting of the internal 
combustion engine when an internal combustion engine is automatically stopped when this internal 
combustion engine's operational status satisfies automatic-stay conditions, and automatic starting 
conditions are satisfied. Among the gas columns of the internal combustion engine of an automatic- 
stay condition the combustion chamber of the gas column which both the inlet valve and the exhaust 
valve have closed — the gaseous mixture in which jump spark ignition is possible — the time of the 



http://www4Jpdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2 7/6/2005 



JP,2001-342876,A [CLAIMS] Page 4 of 4 

automatic stay made into a c^^tion - gaseous mixture - among the gas ^mns which both the 
inlet valve and the exhaust valve have closed at the time of means forming and an internal 
combustion engines automatic starting It is the internal combustion engine automatic-stay starting 
control unit characterized by having a fire means at the automatic starting time which lights 
immediately about the gas column in which ignition timing has passed. 

[Claim 18] It is the internal combustion engine automatic-stay starting control unit characterized by 
lighting immediately about the gas column which ignition timing passes and exists before an ignition 
marginal crank angle among the gas columns in which the inlet valve and the exhaust valve have 
closed both fire means in the configuration according to claim 17 at the time of an internal 
combustion engine's automatic starting at said automatic starting time. 

[Claim 19] the injection type internal combustion engine in a cylinder with which said internal 
combustion engine injects a direct fuel from a fuel injection valve to a combustion chamber in a 
configuration according to claim 17 or 18 — it is - the time of said automatic stay - gaseous mixture 

- means forming injects a fuel from a fuel injection valve to the combustion chamber of the gas 
column which both the inlet valve and the exhaust valve have closed, when an internal combustion 
engine changes into an automatic-stay condition — this combustion chamber - the gaseous mixture 
in which jump spark ignition is possible - the internal combustion engine automatic-stay starting 
control unit characterized by to consider as a condition. 

[Claim 20] In a configuration according to claim 17 or 18 said internal combustion engine the 
injection type internal combustion engine in a cylinder which injects a direct fuel from a fuel 
injection valve to a combustion chamber — it is — the time of said automatic stay — gaseous mixture 

— means forming By injecting a fuel to the combustion chamber of the gas column presumed to be 
closed by both an inlet valve and the exhaust valve when an internal combustion engine changes into 
an automatic-stay condition just before an internal combustion engine's automatic stay The internal 
combustion engine automatic-stay starting control unit characterized by making the combustion 
chamber of this gas column into the mixed gaseous state voice in which jump spark ignition is 
possible in an internal combustion engine's automatic-stay condition. 

[Claim 21] In a configuration according to claim 17 or 18 said internal combustion engine the 
suction-port injection type internal combustion engine which injects a fuel from a fuel injection 
valve to a suction port — it is — the time of said automatic stay — gaseous mixture — means forming 
By injecting a fuel to the suction port of the gas column presumed to be closed by both an inlet valve 
and the exhaust valve when an internal combustion engine changes into an automatic-stay condition 
just before an internal combustion engine's automatic stay The internal combustion engine 
automatic-stay starting control unit characterized by making the combustion chamber of this gas 
column into the mixed gaseous state voice in which jump spark ignition is possible in an internal 
combustion engine's automatic-stay condition. 

[Claim 22] either of claims 17-21 - the configuration of a publication - setting - the time of said 
automatic stay — gaseous mixture — the internal combustion engine automatic-stay starting control 
unit characterized by neither of means forming forming gaseous mixture in the combustion chamber 
of gas columns other than the gas column which the inlet valve and the exhaust valve have closed 
among the gas columns of the internal combustion engine of an automatic- stay condition. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention stops an internal combustion engine automatically, when an 
internal combustion engine's operational status satisfies automatic-stay conditions during operation 
of the jump-spark-ignition type internal combustion engine which forms gaseous mixture by the fuel 
injection by the fuel injection valve, and when automatic starting conditions are satisfied, it relates to 
the internal combustion engine automatic-stay starting control unit which carries out automatic 
starting of the internal combustion engine. 
[0002] 

[Description of the Prior Art] In the automobile engine, when an automobile carries out a transit halt 
at a crossing etc. for an improvement of fuel consumption etc., an internal combustion engine is 
stopped automatically, and the automatic-stay starting system which rotates a starter, and automatic 
starting of the internal combustion engine is carried out [ starting system ], and enables start of an 
automobile at the time of start actuation, and the so-called economy running system are known 
(JP,10-47104,A). 
[0003] 

[Problem(s) to be Solved by the Invention] In such automatic-stay starting system, fuel injection 
from a fuel injection valve is suspended at the time of automatic stay. Since gaseous mixture stops 
existing in a combustion chamber and it stops producing combustion by this, rotation will stop by 
various kinds of rotational resistance of an internal combustion engine. Therefore, in the internal 
combustion engine in an automatic-stay condition, gaseous mixture does not exist in a combustion 
chamber. 

[0004] Then, if automatic starting conditions are satisfied, first, an internal combustion engine's 
crankshaft would be rotated by the starter motor, and the fuel will be injected to the gas column 
which became injection timing according to rotation of a crankshaft. For example, a fuel is injected 
to the suction port of a gas column at the time of automatic starting, and a combustion chamber is 
made to inhale this fuel as gaseous mixture with inhalation of air like an inhalation-of-air line in a 
suction-port injection type internal combustion engine. And it lights, after becoming a compression 
stroke and compressing gaseous mixture after that, and the first combustion is made to start. 
[0005] Thus, after automatic starting conditions are satisfied, and rotating remarkable crank angle 
width of face, the gas column in which gaseous mixture exists serves as ignition timing, and an 
internal combustion engine's output will not start without a starter motor. Therefore, it is impossible 
to make it bum in the first ignition timing, and since combustion cannot be made to start at an early 
stage, the problem that an internal combustion engine's start up takes time amount exists. 
[0006] It is impossible to make it bum in the first ignition timing for the reason same in order for the 
injection type internal combustion engine in a cylinder which injects a direct fuel from a fuel 
injection valve to a combustion chamber to perform homogeneity combustion mode at the time of 
starting, to set like an inhalation-of-air line and to perform fuel injection as the suction-port injection 
type internal combustion engine which mentioned above, and since combustion cannot be made to 
start at an early stage, the problem take time amount exists in an internal combustion engine's start 
up. 

[0007] This invention aims at offer of the internal combustion engine automatic-stay starting control 
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unit which can make an internal combustion engine's start up quick by enabling ignition combustion 
in the gas column in which ignition timing comes first in the internal combustion engine which 
stopped automatically at the time of automatic starting. 
[0008] 

[Means for Solving the Problem] Hereafter, the means and its operation effectiveness for attaining 
the above-mentioned purpose are indicated. An internal combustion engine automatic-stay starting 
control unit according to claim 1 During operation of the jump-spark-ignition type internal 
combustion engine which forms gaseous mixture by the fuel injection by the fuel injection valve It is 
the internal combustion engine automatic-stay starting control unit which carries out automatic 
starting of the internal combustion engine when an internal combustion engine is automatically 
stopped when this internal combustion engines operational status satisfies automatic-stay conditions, 
and automatic starting conditions are satisfied. Among the gas columns of the internal combustion 
engine of an automatic-stay condition the combustion chamber of the gas column which both the 
inlet valve and the exhaust valve have closed in the compression stroke — the gaseous mixture in 
which jump spark ignition is possible — the time of the automatic stay made into a condition - 
gaseous mixture — it is characterized by having means forming. 

[0009] The ignition timing at the time of starting is the first stage like the expansion line from the 
compression stroke last stage. When the gas column which both the inlet valve and the exhaust valve 
have closed in the compression stroke in the automatic-stay condition exists from this and automatic 
starting is carried out, the probability for the first ignition timing in an internal combustion engine to 
arrive at this gas column is very high. Especially, when the expansion line was the first stage and 
ignition timing carries out automatic starting, the first ignition timing surely arrives at this gas 
column. 

[0010] for this reason, the time of automatic stay - gaseous mixture - the combustion chamber of 
the gas column in which the inlet valve and the exhaust valve have closed both means forming in the 
compression stroke in the automatic-stay condition - the gaseous mixture in which jump spark 
ignition is possible — it is considering as the condition. Therefore, it becomes possible to make it 
light and bum in the first ignition timing at the time of automatic starting, and an internal combustion 
engine's start up can be made quick. 

[001 1] An internal combustion engine automatic-stay starting control unit according to claim 2 In a 
configuration according to claim 1 said internal combustion engine the injection type internal 
combustion engine in a cylinder which injects a direct fuel from a fuel injection valve to a 
combustion chamber — it is - the time of said automatic stay - gaseous mixture - means forming 
When an internal combustion engine changes into an automatic-stay condition, it is characterized by 
making this combustion chamber into the mixed gaseous state voice in which jump spark ignition is 
possible by injecting a fuel from a fuel injection valve to the combustion chamber of the gas column 
which both the inlet valve and the exhaust valve have closed in the compression stroke. 
[0012] the case where an internal combustion engine is an injection type internal combustion engine 
in a cylinder - the time of automatic stay - gaseous mixture - means forming injects a fuel from a 
fuel injection valve to the combustion chamber of the gas column which both the inlet valve and the 
exhaust valve have closed in the compression stroke, when an internal combustion engine changes 
into an automatic- stay condition. By this, the combustion chamber of the gas column which both the 
inlet valve and the exhaust valve have closed in the compression stroke is made into the mixed 
gaseous state voice in which jump spark ignition is possible. 

[0013] In this way, when automatic starting is carried out, it becomes possible to make combustion 
start by the first ignition timing, and an internal combustion engine's start up can be made quick. An 
internal combustion engine automatic-stay starting control unit according to claim 3 In a 
configuration according to claim 1 said internal combustion engine the injection type internal 
combustion engine in a cylinder which injects a direct fuel from a fuel injection valve to a 
combustion chamber — it is — the time of said automatic stay — gaseous mixture — means forming 
By injecting a fuel to the combustion chamber of the gas column presumed to be closed by both an 
inlet valve and the exhaust valve in a compression stroke when an internal combustion engine 
changes into an automatic-stay condition just before an internal combustion engine's automatic stay 
It is characterized by making the combustion chamber of this gas column into the mixed gaseous 
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state voice in which jump spark ignition is possible in an internal combustion engine's automatic- 
stay condition. 

[0014] the case where an internal combustion engine is an injection type internal combustion engine 
in a cylinder — the time of automatic stay — gaseous mixture — a fuel is injected to the combustion 
chamber of the gas column presumed that means forming will be closed by both an inlet valve and 
the exhaust valve in a compression stroke when an internal combustion engine changes into an 
automatic-stay condition just before an internal combustion engine's automatic stay. By this, the 
combustion chamber of the gas column which both the inlet valve and the exhaust valve have closed 
in the compression stroke in an internal combustion engine's automatic-stay condition is made into 
the mixed gaseous state voice in which jump spark ignition is possible. 

[0015] In this way, when automatic starting is carried out, it becomes possible to make combustion 
start by the first ignition timing, and an internal combustion engine's start up can be made quick. In 
addition, when the high-pressure fuel pump for injecting a fuel to a combustion chamber is driving 
with the internal combustion engine, fiiel injection can be certainly performed under sufficient fuel 
pressure by injecting a fuel to a combustion chamber just before an internal combustion engine's 
automatic stay. 

[0016] An internal combustion engine automatic-stay starting control unit according to claim 4 In a 
configuration according to claim 1 said internal combustion engine the suction-port injection type 
internal combustion engine which injects a fuel from a fuel injection valve to a suction port — it is — 
the time of said automatic stay - gaseous mixture - means forming By injecting a fuel to the suction 
port of the gas column presumed to be closed by both an inlet valve and the exhaust valve in a 
compression stroke when an internal combustion engine changes into an automatic-stay condition 
just before an internal combustion engine's automatic stay It is characterized by making the 
combustion chamber of this gas column into the mixed gaseous state voice in which jump spark 
ignition is possible in an internal combustion engine's automatic-stay condition. 
[0017] the case where an internal combustion engine is a suction-port injection type internal 
combustion engine — the time of automatic stay — gaseous mixture — a fuel is injected to the suction 
port of the gas column presumed that means forming will be closed by both an inlet valve and the 
exhaust valve in a compression stroke when an internal combustion engine changes into an 
automatic-stay condition just before an internal combustion engine's automatic stay. By this, the 
combustion chamber of the gas column which both the inlet valve and the exhaust valve have closed 
in the compression stroke in an internal combustion engine's automatic-stay condition is made into 
the mixed gaseous state voice in which jump spark ignition is possible. 

[0018] In this way, when automatic starting is carried out, it becomes possible to make combustion 
start by the first ignition timing, and an internal combustion engine's start up can be made quick, an 
internal combustion engine automatic-stay starting control unit according to claim 5 — either of 
claims 1-4 - the configuration of a publication — setting — the time of said automatic stay — gaseous 
mixture - both means forming is characterized by not forming gaseous mixture in the combustion 
chamber of gas columns other than the gas column which the inlet valve and the exhaust valve have 
closed in the compression stroke among the gas columns of the internal combustion engine of an 
automatic-stay condition. 

[0019] the time of automatic stay - gaseous mixture - the combustion chamber of the gas column in 
which the inlet valve and the exhaust valve have closed both means forming in the compression 
stroke — the gaseous mixture in which jump spark ignition is possible — considering as a condition — 
in addition, gaseous mixture is not formed in the combustion chamber of gas columns other than the 
gas column which both the inlet valve and the exhaust valve have closed in the compression stroke. 
[0020] The ignition timing at the time of starting is the first stage like the expansion line from the 
compression stroke last stage. Even if it forms gaseous mixture in the combustion chamber of the gas 
column like an expansion line from this, the gaseous mixture has the very small probability set as the 
object of ignition. For this reason, useless fuel consumption can be prevented by not forming 
gaseous mixture in the combustion chamber of the gas column which exists like an expansion line. 
Furthermore, useless fuel consumption can be prevented by not forming gaseous mixture in the 
combustion chamber of the gas column which exists like an exhaust air line without the possibility of 
ignition at all. 
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[0021] Since the probability for a fuel to be injected at the time of starting is high about the gas 
column which exists like an inhalation-of-air line, gaseous mixture does not form in the combustion 
chamber of the gas column which exists like an inhalation-of-air line in the state of automatic stay. 
While preventing that an air-fuel ratio becomes rich by this when the fuel injection at the time of 
starting is added, useless fuel consumption can be prevented. 

[0022] Furthermore, it can prevent that gaseous mixture leaks out to a suction-port and exhaust air 
port side during automatic stay by restricting formation of gaseous mixture to the gas column which 
both the inlet valve and the exhaust valve have closed. 

[0023] an internal combustion engine automatic-stay starting control unit according to claim 6 - 
either of claims 1-5 - in the configuration of a publication, it is characterized by having a fire means 
at the automatic starting time which lights immediately about the gas column in which ignition 
timing has passed among the gas columns which both the inlet valve and the exhaust valve have 
closed in the compression stroke at the time of an internal combustion engine's automatic starting. 
[0024] When [ both ] the ignition timing at the time of starting is in the compression stroke last 
stage, although a probability is low, ignition timing may have passed in the gas column which the 
inlet valve and the exhaust valve have closed in the compression stroke. You may make it light 
immediately with a fire means to such a gas column at the time of an internal combustion engine's 
automatic starting at the automatic starting time. 

[0025] Ignition combustion of the gaseous mixture which exists in the combustion chamber of the 
gas column which both the inlet valve and the exhaust valve have closed in the compression stroke 
by this is carried out certainly, and it is completely lost that a fuel is consumed vainly. And ignition 
combustion of gaseous mixture arises from it becoming possible to make it bum immediately at the 
time of automatic starting ahead of the gas column at which ignition timing arrives first in the 
ignition timing at the time of the usual automatic starting, without waiting for the usual ignition 
timing. Therefore, the start up of the internal combustion engine by automatic starting can be made 
still quicker. 

[0026] An internal combustion engine automatic- stay starting control unit according to claim 7 
During operation of the jump-spark-ignition type internal combustion engine which forms gaseous 
mixture by the fuel injection by the fuel injection valve It is the internal combustion engine 
automatic-stay starting control unit which carries out automatic starting of the internal combustion 
engine when an internal combustion engine is automatically stopped when this internal combustion 
engine's operational status satisfies automatic-stay conditions, and automatic starting conditions are 
satisfied. Among the gas columns of the internal combustion engine of an automatic-stay condition 
the combustion chamber of the gas column which both the inlet valve and the exhaust valve have 
closed, and goes through the fuel-injection timing at the time of automatic starting, and exists before 
the ignition timing at the time of automatic starting - the gaseous mixture in which jump spark 
ignition is possible - the time of the automatic stay made into a condition - gaseous mixture - it is 
characterized by having means forming. 

[0027] When the gas column which both the inlet valve and the exhaust valve have closed in the 
automatic-stay condition, and goes through the fuel-injection timing at the time of automatic starting, 
and exists before the ignition timing at the time of automatic starting exists, the gas column at which 
ignition timing arrives first when automatic starting is carried out surely exists in this, for this reason, 
the time of automatic stay - gaseous mixture - the combustion chamber of the gas column which 
the inlet valve and the exhaust valve have closed both means forming in the automatic-stay 
condition, and goes through the fuel-injection timing at the time of automatic starting, and exists 
before the ignition timing at the time of automatic starting - the gaseous mixture in which jump 
spark ignition is possible - it is considering as the condition. When automatic starting is carried out 
by this, combustion of gaseous mixture arises in the gas column at which ignition timing surely 
arrives first. Therefore, at the time of automatic starting, it can perform certainly making combustion 
start by the chance of the first ignition timing, and it can make an internal combustion engine's start 
up quick. 

[0028] An internal combustion engine automatic-stay starting control unit according to claim 8 In a 
configuration according to claim 7 said internal combustion engine the injection type internal 
combustion engine in a cylinder which injects a direct fuel from a fuel injection valve to a 
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combustion chamber -- it is - the time of said automatic stay - gaseous mixture means forming 
By injecting a fuel to the combustion chamber of the gas column which both the inlet valve and the 
exhaust valve have closed, and goes through the fuel-injection timing at the time of automatic 
starting, and exists from a fuel injection valve before the ignition timing at the time of automatic 
starting' when an internal combustion engine changes into an automatic-stay condition It is 
characterized by making this combustion chamber into the mixed gaseous state voice in which jump 
spark ignition is possible. 

[0029] the case where an internal combustion engine is an injection type internal combustion engine 
in a cylinder - the time of automatic stay -- gaseous mixture - means forming injects a fuel to the 
combustion chamber of the gas column which both the inlet valve and the exhaust valve have closed, 
and goes through the fuel-injection timing at the time of automatic starting, and exists from a fuel 
injection valve before the ignition timing at the time of automatic starting, when an internal 
combustion engine changes into an automatic-stay condition. The combustion chamber of the gas 
column which both the inlet valve and the exhaust valve have closed, and goes through the fuel- 
injection timing at the time of automatic starting by this, and exists before the ignition timing at the 
time of automatic starting is made into the mixed gaseous state voice in which jump spark ignition is 
possible. 

[0030] In this way, when automatic starting is carried out, combustion of gaseous mixture arises m 
the gas column at which ignition timing surely arrives first. Therefore, at the time of automatic 
starting, it can perform certainly making combustion start by the chance of the first ignition timing, 
and it can make an internal combustion engine's start up quick. 

[0031] An internal combustion engine automatic-stay starting control unit according to claim 9 In a 
configuration according to claim 7 said internal combustion engine the injection type internal 
combustion engine in a cylinder which injects a direct fuel from a fuel injection valve to a 
combustion chamber - it is ~ the time of said automatic stay - gaseous mixture - means forming 
By both an inlet valve and an exhaust valve going through the fuel-injection timing at the time of 
closing automatic starting, and injecting a fuel to the combustion chamber of the gas column 
presumed to be in the condition before the ignition timing at the time of automatic starting, when an 
internal combustion engine changes into an automatic-stay condition just before an internal 
combustion engine's automatic stay It is characterized by making the combustion chamber of this gas 
column into the mixed gaseous state voice in which jump spark ignition is possible in an internal 
combustion engine's automatic-stay condition. 

[0032] the case where an internal combustion engine is an injection type internal combustion engine 
in a cylinder - the time of automatic stay - gaseous mixture ~ means forming injects a fuel to the 
combustion chamber of the gas column presumed that both an inlet valve and an exhaust valve go 
through the fuel-injection timing at the time of closing automatic starting, and will be in the 
condition before the ignition timing at the time of automatic starting, when an internal combustion 
engine changes into an automatic-stay condition just before an internal combustion engine's 
automatic stay. The combustion chamber of the gas column which both the inlet valve and the 
exhaust valve have closed, and goes through the fuel-injection timing at the time of automatic 
starting in an internal combustion engine's automatic-stay condition by this, and exists before the 
ignition timing at the time of automatic starting is made into the mixed gaseous state voice in which 
jump spark ignition is possible. 

[0033] In this way, when automatic starting is carried out, combustion of gaseous mixture arises in 
the gas column at which ignition timing surely arrives first. Therefore, at the time of automatic 
starting, it can perform certainly making combustion start by the chance of the first ignition timing, 
and it can make an internal combustion engine's start up quick. 

[0034] In addition, when the high-pressure fuel pump for injecting a fuel to a combustion chamber is 
driving with the internal combustion engine, fuel injection can be certainly performed under 
sufficient fiiel pressure by injecting a fuel to a combustion chamber just before an internal 
combustion engine's automatic stay. 

[0035] An internal combustion engine automatic-stay starting control unit according to claim 10 In a 
configuration according to claim 7 said internal combustion engine the suction-port injection type 
internal combustion engine which injects a fuel from a fuel injection valve to a suction port — it is — 
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the time of said automatic stay -- gaseous mixture - means forming By both an inlet valve and an 
exhaust valve going through the fuel-injection timing at the time of closing automatic starting, and 
injecting a fuel to the suction port of the gas column presumed to be in the condition before the 
ignition timing at the time of automatic starting, when an internal combustion engine changes into an 
automatic-stay condition just before an internal combustion engines automatic stay It is 
characterized by making the combustion chamber of this gas column into the mixed gaseous state 
voice in which jump spark ignition is possible in an internal combustion engine's automatic-stay 
condition. 

[0036] the case where an internal combustion engine is a suction-port injection type internal 
combustion engine - the time of automatic stay - gaseous mixture - means forming injects a fuel to 
the suction port of the gas column presumed that both an inlet valve and an exhaust valve go through 
the fuel-injection timing at the time of closing automatic starting, and will be in the condition before 
the ignition timing at the time of automatic starting, when an internal combustion engine changes 
into an automatic-stay condition just before an internal combustion engine's automatic stay. The 
combustion chamber of the gas column which both the inlet valve and the exhaust valve have closed 
in an internal combustion engine's automatic-stay condition, and goes through the fuel-injection 
timing at the time of automatic starting by this, and exists before the ignition timing at the time of 
automatic starting is made into the mixed gaseous state voice in which jump spark ignition is 
possible. 

[0037] In this way, when automatic starting is carried out, combustion of gaseous mixture arises m 
the gas column at which ignition timing surely arrives first. Therefore, at the time of automatic 
starting, it can perform certainly making combustion start by the chance of the first ignition timing, 
and it can make an internal combustion engine's start up quick. 

[0038] an internal combustion engine automatic-stay starting control unit according to claim 11 - 
either of claims 7-10 - the configuration of a publication - setting - the time of said automatic stay 
- gaseous mixture ~ both means forming is characterized by not forming gaseous mixture in the 
combustion chamber of gas columns other than the gas column which the inlet valve and the exhaust 
valve have closed, and goes through the fuel-injection timing at the time of automatic starting, and 
exists among the gas columns of the internal combustion engine of an automatic-stay condition 
before the ignition timing at the time of automatic starting. 

[0039] the time of automatic stay - gaseous mixture - means forming among the gas columns of the 
internal combustion engine of an automatic-stay condition The combustion chamber of the gas 
column which both the inlet valve and the exhaust valve have closed, and goes through the fuel- 
injection timing at the time of automatic starting, and exists before the ignition timing at the time of 
automatic starting is added to considering as the mixed gaseous state voice in which jump spark 
ignition is possible. Gaseous mixture is not formed in the combustion chamber of gas columns other 
than the gas column which both the inlet valve and the exhaust valve have closed, and goes through 
the fuel-injection timing at the time of automatic starting, and exists before the ignition timing at the 
time of automatic starting. 

[0040] Even if it forms gaseous mixture in the combustion chamber of the gas column after the 
ignition timing at the time of automatic starting, the gaseous mixture is not set as the object of 
ignition. For this reason, useless fuel consumption can be prevented by not forming gaseous mixture 
in the combustion chamber of the gas column after the ignition timing at the time of automatic 
starting. Furthermore, since a fuel is injected at the time of starting, the gas column which has not 
gone through the fuel-injection timing at the time of automatic starting does not form gaseous 
mixture in the state of automatic stay. While preventing that an air- fuel ratio becomes rich by this 
when the fuel injection at the time of starting is added, useless fuel consumption can be prevented. 
[0041] Furthermore, it can prevent that gaseous mixture leaks out to a suction-port and exhaust air 
port side during automatic stay by restricting formation of gaseous mixture to the gas column which 
both the inlet valve and the exhaust valve have closed. 

[0042] An internal combustion engine automatic-stay starting control unit according to claim 12 
During operation of the jump-spark-ignition type internal combustion engine which forms gaseous 
mixture by the fuel injection by the fuel injection valve It is the internal combustion engine 
automatic-stay starting control unit which carries out automatic starting of the internal combustion 
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engine when an internal combustion engine is automatically stopped when this internal combustion 
engine's operational status satisfies automatic-stay conditions, and automatic starting conditions are 
satisfied. Among the gas columns of the internal combustion engine of an automatic-stay condition 
the combustion chamber of the gas column which has both an inlet valve and an exhaust valve 
before a closing ignition marginal crank angle ~ the gaseous mixture in which jump spark ignition is 
possible - the time of the automatic stay made into a condition - gaseous mixture - with means 
forming About the gas column in which ignition timing has passed, it is characterized by having a 
fire means at the automatic starting time which lights immediately among the gas columns which 
have both an inlet valve and an exhaust valve before a closing ignition marginal crank angle at the 
time of an internal combustion engine's automatic starting. 

[0043] The gas column which has both an inlet valve and an exhaust valve before a closing ignition 
marginal crank angle is a gas column which exists like a compression stroke or an expansion line. 
Therefore, when the gas column which has both an inlet valve and an exhaust valve in an automatic- 
stay condition before a closing ignition marginal crank angle exists, the gas column at which ignition 
timing arrives first when automatic starting is carried out may exist in this, for this reason, the time 
of automatic stay — gaseous mixture — the combustion chamber of the gas column to which both 
means forming has an inlet valve and an exhaust valve in an automatic-stay condition before a 
closing ignition marginal crank angle - the gaseous mixture in which jump spark ignition is possible 
— it is considering as the condition. Combustion can be made to start by the chance of the first 
ignition timing by this at the time of automatic starting now. 

[0044] Furthermore, both fire means are immediately lit about the gas column in which ignition 
timing has passed among the gas columns which have an inlet valve and an exhaust valve before a 
closing ignition marginal crank angle at the time of an internal combustion engine's automatic 
starting at the automatic starting time. The gaseous mixture which exists in the combustion chamber 
of the gas column which has both an inlet valve and an exhaust valve before a closing ignition 
marginal crank angle by this bums certainly, and a fuel is not consumed vainly. And to the 
combustion chamber of the gas column after the ignition marginal crank angle which sufficient 
combustion does not produce, gaseous mixture can prevent useless fuel consumption from not 
existing. 

[0045] Moreover, ignition combustion of gaseous mixture arises from burning immediately at the 
time of automatic starting ahead of the gas column at which ignition timing arrives first in the usual 
ignition timing, without waiting for the usual ignition timing. Therefore, the start up of the internal 
combustion engine by automatic starting can be made still quicker. 

[0046] An internal combustion engine automatic-stay starting control unit according to claim 13 In a 
configuration according to claim 12 said internal combustion engine the injection type internal 
combustion engine in a cylinder which injects a direct fuel from a fuel injection valve to a 
combustion chamber — it is — the time of said automatic stay — gaseous mixture — means forming 
When an internal combustion engine changes into an automatic-stay condition, it is characterized by 
making this combustion chamber into the mixed gaseous state voice in which jump spark ignition is 
possible by injecting a fuel from a fuel injection valve to the combustion chamber of the gas column 
which has both an inlet valve and an exhaust valve before a closing ignition marginal crank angle. 
[0047] the case where an internal combustion engine is an injection type internal combustion engine 
in a cylinder — the time of automatic stay - gaseous mixture - means forming injects a fuel from a 
fuel injection valve to the combustion chamber of the gas column which has both an inlet valve and 
an exhaust valve before a closing ignition marginal crank angle, when an internal combustion engine 
changes into an automatic-stay condition. By this, both an inlet valve and an exhaust valve make the 
combustion chamber of the gas column which exists before a closing ignition marginal crank angle 
the mixed gaseous state voice in which jump spark ignition is possible. 

[0048] In this way, when automatic starting is carried out, it becomes possible to make combustion 
start by the first ignition timing, and an internal combustion engine's start up can be made quick. An 
internal combustion engine automatic-stay starting control unit according to claim 14 In a 
configuration according to claim 12 said internal combustion engine the injection type internal 
combustion engine in a cylinder which injects a direct fuel from a fuel injection valve to a 
combustion chamber — it is — the time of said automatic stay — gaseous mixture — means forming 
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By injecting a fuel to the combustion chamber of the gas column presumed that both an inlet valve 
and an exhaust valve will be in the condition before a closing ignition marginal crank angle when an 
internal combustion engine changes into an automatic-stay condition just before an internal 
combustion engines automatic stay It is characterized by making the combustion chamber of this gas 
column into the mixed gaseous state voice in which jump spark ignition is possible in an internal 
combustion engine's automatic-stay condition. 

[0049] the case where an internal combustion engine is an injection type internal combustion engine 
in a cylinder - the time of automatic stay ~ gaseous mixture means forming injects a fuel to the 
combustion chamber of the gas column presumed that both an inlet valve and an exhaust valve will 
be in the condition before a closing ignition marginal crank angle, when an internal combustion 
engine changes into an automatic-stay condition just before an internal combustion engine's 
automatic stay. By this, the combustion chamber of the gas column which has both an inlet valve and 
an exhaust valve in an internal combustion engine's automatic-stay condition before a closing 
ignition marginal crank angle is made into the mixed gaseous state voice in which jump spark 
ignition is possible. 

[0050] In this way, when automatic starting is carried out, it becomes possible to make combustion 
start by the first ignition timing, and an internal combustion engine's start up can be made quick. In 
addition, when the high-pressure fuel pump for injecting a fuel to a combustion chamber is driving 
with the internal combustion engine, fuel injection can be certainly performed under sufficient fuel 
pressure by injecting a fuel to a combustion chamber just before an internal combustion engine's 
automatic stay. 

[0051] An internal combustion engine automatic-stay starting control unit according to claim 15 In a 
configuration according to claim 12 said internal combustion engine the suction-port injection type 
internal combustion engine which injects a fuel from a fuel injection valve to a suction port - it is - 
the time of said automatic stay - gaseous mixture - means forming By injecting a fuel to the suction 
port of the gas column presumed that both an inlet valve and an exhaust valve will be in the 
condition before a closing ignition marginal crank angle when an internal combustion engine 
changes into an automatic-stay condition just before an internal combustion engine's automatic stay 
It is characterized by making the combustion chamber of this gas column into the mixed gaseous 
state voice in which jump spark ignition is possible in an internal combustion engine's automatic- 
stay condition. 

[0052] the case where an internal combustion engine is a suction-port injection type internal 
combustion engine - the time of automatic stay - gaseous mixture - means forming injects a fuel to 
the suction port of the gas column presumed that both an inlet valve and an exhaust valve will be in 
the condition before a closing ignition marginal crank angle, when an internal combustion engine 
changes into an automatic-stay condition just before an internal combustion engine's automatic stay. 
By this, the combustion chamber of the gas column which has both an inlet valve and an exhaust 
valve in an internal combustion engine's automatic-stay condition before a closing ignition marginal 
crank angle is made into the mixed gaseous state voice in which jump spark ignition is possible. 
[0053] In this way, when automatic starting is carried out, it becomes possible to make combustion 
start by the first ignition timing, and an internal combustion engine's start up can be made quick, an 
internal combustion engine automatic-stay starting control unit according to claim 16 - either of 
claims 12-15 - the configuration of a publication - setting - the time of said automatic stay - 
gaseous mixture — both means forming is characterized by not forming gaseous mixture in the 
combustion chamber of gas columns other than the gas column which has an inlet valve and an 
exhaust valve before a closing ignition marginal crank angle among the gas columns of the internal 
combustion engine of an automatic-stay condition. 

[0054] the time of automatic stay - gaseous mixture - the combustion chamber of the gas column to 
which both means forming has an inlet valve and an exhaust valve among the gas columns of the 
internal combustion engine of an automatic-stay condition before a closing ignition marginal crank 
angle -- the gaseous mixture in which jump spark ignition is possible — considering as a condition — 
in addition, gaseous mixture is not formed in the combustion chamber of gas columns other than the 
gas column which has both an inlet valve and an exhaust valve before a closing ignition marginal 
crank angle. 
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[0055] Sufficient combustion is not produced even if it forms gaseous mixture in the combustion 
chamber of the gas column after an ignition marginal crank angle. For this reason, as gaseous 
mixture was not formed in the combustion chamber of the gas column after an ignition marginal 
crank angle, useless fuel consumption is prevented. 

[0056] Furthermore, it can prevent that gaseous mixture leaks out to a suction-port and exhaust air 
port side during automatic stay by restricting formation of gaseous mixture to the gas column which 
both the inlet valve and the exhaust valve have closed. 

[0057] An internal combustion engine automatic-stay starting control unit according to claim 17 
During operation of the jump-spark-ignition type internal combustion engine which forms gaseous 
mixture by the fuel injection by the fuel injection valve It is the internal combustion engine 
automatic-stay starting control unit which carries out automatic starting of the internal combustion 
engine when an internal combustion engine is automatically stopped when this internal combustion 
engine's operational status satisfies automatic-stay conditions, and automatic starting conditions are 
satisfied. Among the gas columns of the internal combustion engine of an automatic-stay condition 
the combustion chamber of the gas column which both the inlet valve and the exhaust valve have 
closed — the gaseous mixture in which jump spark ignition is possible — the time of the automatic 
stay made into a condition - gaseous mixture - among the gas columns which both the inlet valve 
and the exhaust valve have closed at the time of means forming and an internal combustion engine's 
automatic starting About the gas column in which ignition timing has passed, it is characterized by 
having a fire means at the automatic starting time which lights immediately. 

[0058] The gas column which both the inlet valve and the exhaust valve have closed is a gas column 
which exists like a compression stroke or an expansion line. Therefore, when the gas column which 
both the inlet valve and the exhaust valve have closed in the automatic-stay condition exists, the gas 
column at which ignition timing arrives first when automatic starting is carried out may exist in this, 
for this reason, the time of automatic stay - gaseous mixture - the combustion chamber of the gas 
column in which the inlet valve and the exhaust valve have closed both means forming in the 
automatic-stay condition — the gaseous mixture in which jump spark ignition is possible - it is 
considering as the condition. Combustion can be made to start by the chance of the first ignition 
timing by this at the time of automatic starting now. 

[0059] Furthermore, both fire means are immediately lit about the gas column in which ignition 
timing has passed among the gas columns which the inlet valve and the exhaust valve have closed at 
the time of an internal combustion engine's automatic starting at the automatic starting time. The 
gaseous mixture which exists in the combustion chamber of the gas column which both the inlet 
valve and the exhaust valve have closed by this bums certainly, and a fuel is not consumed vainly. 
And combustion of gaseous mixture arises from burning immediately at the time of automatic 
starting ahead of the gas column at which ignition timing arrives first in the usual ignition timing, 
without waiting for the usual ignition timing. Therefore, the start up of the internal combustion 
engine by automatic starting can be made still quicker. 

[0060] An internal combustion engine automatic-stay starting control unit according to claim 18 is 
characterized by lighting both fire means immediately about the gas column which ignition timing 
passes and exists among the gas columns which the inlet valve and the exhaust valve have closed 
before an ignition marginal crank angle at the time of an internal combustion engine's automatic 
starting at said automatic starting time in a configuration according to claim 17. 
[0061] Unlike said claim 17, suppose that both fire means are lit immediately about the gas column 
which ignition timing passes and exists among the gas columns which the inlet valve and the exhaust 
valve have closed before an ignition marginal crank angle at the time of an internal combustion 
engine's automatic starting at the automatic starting time. 

[0062] It is exhausted before sufficient combustion will be performed, if ignition timing carries out a 
lag not much, and it is not desirable for an internal combustion engine. At the automatic starting 
time, as the fire means established the ignition marginal crank angle and was not lit about the gas 
column in which the ignition marginal crank angle has also passed further among the gas columns in 
which ignition timing has passed, it has protected the internal combustion engine from this. 
[0063] the injection type internal combustion engine in a cylinder with which, as for said internal 
combustion engine, an internal combustion engine automatic-stay starting control unit according to 
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claim 19 injects a direct fuel from a fuel injection valve to a combustion chamber in a configuration 
according to claim 17 or 18 - it is - the time of said automatic stay -- gaseous mixture -- means 
forming injects a fuel from a fuel injection valve to the combustion chamber of the gas column 
which both the inlet valve and the exhaust valve have closed, when an internal combustion engine 
changes into an automatic-stay condition -- this combustion chamber the gaseous mixture in which 
jump spark ignition is possible ~ it is characterized by to consider as a condition. 
[0064] the case where an internal combustion engine is an injection type internal combustion engine 
in a cylinder - the time of automatic stay - gaseous mixture - means forming injects a fuel from a 
fuel injection valve to the combustion chamber of the gas column which both the inlet valve and the 
exhaust valve have closed, when an internal combustion engine changes into an automatic-stay 
condition. By this, the combustion chamber of the gas column which both the inlet valve and the 
exhaust valve have closed is made into the mixed gaseous state voice in which jump spark ignition is 
possible. 

[0065] In this way, when automatic starting is carried out, it becomes possible to make combustion 
start by the first ignition timing, and an internal combustion engine's start up can be made quick. An 
internal combustion engine automatic-stay starting control unit according to claim 20 In a 
configuration according to claim 17 or 18 said internal combustion engine the injection type internal 
combustion engine in a cylinder which injects a direct fuel from a fuel injection valve to a 
combustion chamber - it is ~ the time of said automatic stay ~ gaseous mixture - means forming 
By injecting a fuel to the combustion chamber of the gas column presumed to be closed by both an 
inlet valve and the exhaust valve when an internal combustion engine changes into an automatic-stay 
condition just before an internal combustion engine's automatic stay It is characterized by making 
the combustion chamber of this gas column into the mixed gaseous state voice in which jump spark 
ignition is possible in an internal combustion engine's automatic-stay condition. 
[0066] the case where an internal combustion engine is an injection type internal combustion engine 
in a cylinder - the time of automatic stay - gaseous mixture ~ a fuel is injected to the combustion 
chamber of the gas column presumed that means forming will be closed by both an inlet valve and 
the exhaust valve when an internal combustion engine changes into an automatic-stay condition just 
before an internal combustion engine's automatic stay. By this, the combustion chamber of the gas 
column which both the inlet valve and the exhaust valve have closed in an internal combustion 
engine's automatic-stay condition is made into the mixed gaseous state voice in which jump spark 
ignition is possible. 

[0067] In this way, when automatic starting is carried out, it becomes possible to make combustion 
start by the first ignition timing, and an internal combustion engine's start up can be made quick. In 
addition, when the high-pressure fuel pump for injecting a fuel to a combustion chamber is driving 
with the internal combustion engine, fuel injection can be certainly performed under sufficient fuel 
pressure by injecting a fuel to a combustion chamber just before an internal combustion engine's 
automatic stay. 

[0068] An internal combustion engine automatic-stay starting control unit according to claim 21 In a 
configuration according to claim 17 or 18 said internal combustion engine the suction-port injection 
type internal combustion engine which injects a fuel from a fuel injection valve to a suction port ~ it 
is - the time of said automatic stay - gaseous mixture - means forming By injecting a fuel to the 
suction port of the gas column presumed to be closed by both an inlet valve and the exhaust valve 
when an internal combustion engine changes into an automatic-stay condition just before an internal 
combustion engine's automatic stay It is characterized by making the combustion chamber of this gas 
column into the mixed gaseous state voice in which jump spark ignition is possible in an internal 
combustion engine's automatic-stay condition. 

[0069] the case where an internal combustion engine is a suction-port injection type internal 
combustion engine - the time of automatic stay — gaseous mixture - a fuel is injected to the suction 
port of the gas column presumed that means forming will be closed by both an inlet valve and the 
exhaust valve when an internal combustion engine changes into an automatic-stay condition just 
before an internal combustion engine's automatic stay. By this, the combustion chamber of the gas 
column which both the inlet valve and the exhaust valve have closed in an internal combustion 
engine's automatic-stay condition is made into the mixed gaseous state voice in which jump spark 
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ignition is possible. 

[0070] In this way, when automatic starting is carried out, it becomes possible to make combustion 
start by the first ignition timing, and an internal combustion engine's start up can be made quick, an 
internal combustion engine automatic-stay starting control unit according to claim 22 -- either of 
claims 17-21 - the configuration of a publication - setting - the time of said automatic stay - 
gaseous mixture - both means forming is characterized by not forming gaseous mixture in the 
combustion chamber of gas columns other than the gas column which the inlet valve and the exhaust 
valve have closed among the gas columns of the internal combustion engine of an automatic-stay 
condition. 

[0071] the time of automatic stay — gaseous mixture - the combustion chamber of the gas column in 
which the inlet valve and the exhaust valve have closed both means forming among the gas columns 
of the internal combustion engine of an automatic-stay condition — the gaseous mixture in which 
jump spark ignition is possible - considering as a condition - in addition, gaseous mixture is not 
formed in the combustion chamber of gas columns other than the gas column which both the inlet 
valve and the exhaust valve have closed. 

[0072] It can prevent that gaseous mixture leaks out to a suction-port and exhaust air port side during 
automatic stay by restricting to the gas column in which both the inlet valve and the exhaust valve 
have closed formation of gaseous mixture in the automatic-stay condition. 
[0073] 

[Embodiment of the Invention] [Gestalt 1 of operation] drawing 1 shows the outline configuration of 
the gasoline engine (it abbreviates to an "engine" hereafter) 2 to which invention mentioned above 
was applied. Drawing 2 expresses the block diagram of the control network of this engine 2. This 
engine 2 is a jump-spark-ignition type, and is constituted as an injection type internal combustion 
engine in a cylinder, and is carried in the automobile car as an object for an automobile drive. 
[0074] The engine 2 has six cylinder 2a. As shown also in drawing 3 - drawing 6 , the combustion 
chamber 10 divided by the piston 6 which reciprocates within a cylinder block 4 and a cylinder block 
4, and the cylinder head 8 attached on the cylinder block 4 is formed in each cylinder 2a, 
respectively. 

[0075] And the exhaust valve 16 of 1st inlet-valve 12a, 2nd inlet-valve 12b, and a pair is formed in 
each combustion chamber 10, respectively. 1st inlet- valve 12a is connected to 1st suction-port 14a 
among this, 2nd inlet-valve 12b is connected to 2nd suction-port 14b, and the exhaust valve 16 of a 
pair is connected to the exhaust air port 18 of a pair, respectively. 

[0076] Drawing 3 is the horizontal sectional view of the cylinder head 8 for 1 cylinder, and 1st 
suction-port 14a and 2nd suction-port 14b are straight-way-type suction ports prolonged in the shape 
of an abbreviation straight line so that it may be illustrated. Moreover, the ignition plug 20 is 
arranged in the center section of the internal surface of the cylinder head 8. Furthermore, the fuel 
injection valve 22 is arranged at the internal-surface periphery of the cylinder head 8 1st inlet- valve 
12a and near the 2nd inlet-valve 12b so that a direct fuel can be injected in a combustion chamber 
10. The high-pressure fuel is supplied to this fuel injection valve 22 through the fuel distribution tube 
(illustration abbreviation) from the high-pressure fuel pump (illustration abbreviation) driven by 
rotation of an engine 2. The pressure of this high-pressure fuel is adjusted in the suitable condition 
for injection into a combustion chamber 10 by the electronic control unit ("ECU" is called hereafter) 
60 mentioned later, namely, the electromagnetism by which ECU60 was formed in the high-pressure 
fuel pump - fuel pressure control is performed by adjusting the drive duty of the spill valve 55 
( drawing 2 ) according to the fuel pressure P in the fuel distribution tube detected in fuel-pressure 
sensor 50a ( drawing 2 ), and the operational status of an engine 2. 

[0077] In addition, a X-X sectional view [ in / drawing 4 , and / in drawing 5 / drawing 3 ] and 
drawing 6 are the Y- Y sectional views in drawing 3 . [ the top view of the top face of a piston 6 ] 
The crevice 24 which has the profile configuration of the dome shape prolonged from the lower part 
of a fuel injection valve 22 to the lower part of an ignition plug 20 is formed in the top face of the 
piston 6 formed in abbreviation Yamagata so that it might be illustrated. 

[0078] As shown in drawing 1 , 1st suction-port 14of each cylinder 2a a is connected to the surge 
tank 32 through 1st inhalation-of-air path 30a formed in the inlet manifold 30. Moreover, 2nd 
suction-port 14b is connected with the surge tank 32 through 2nd inhalation-of-air path 30b. In this 
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and each 2nd inhalation-of-air path 30b, the air-current control valve 34 is arranged, respectively. 
While connecting through the common shaft 36, the closing motion drive of these air-current control 
valves 34 is carried out by the negative pressure type actuator 37 through this shaft 36. In addition, 
when the air-current control valve 34 is made into a closed state, the revolution style S strong in a 
combustion chamber 10 ( drawing 3 R> 3) arises by the inhalation of air inhaled only from 1st 
suction-port 14a. 

[0079] The surge tank 32 is connected with the air cleaner 42 through the air intake duct 40. In the 
air intake duct 40, the throttle valve 46 driven by the motor 44 (a DC motor or step motor) is 
arranged. The opening (throttle opening TA) of this throttle valve 46 is detected by throttle opening 
sensor 46a, and opening control of the throttle valve 46 is carried out according to operational status. 
Moreover, each exhaust air port 18 of each cylinder 2a is connected with the exhaust manifold 48. 
The exhaust manifold 48 purified exhaust air through the catalytic converter 49, and has discharged 



[0080] As shown in drawing 2 , ECU60 consisted of a digital computer and is equipped with CPU 
(microprocessor) 60b, ROM(read-only memory) 60c, RAM(random access memory) 60d mutually 
connected through bi-directional-bus 60a, backup RAM60e, 60f of input circuits, and 60g of output 
circuits. 

[0081] Throttle opening sensor 46a which detects the throttle opening TA has inputted the output 
voltage proportional to the opening TA of a throttle valve 46 into 60f of input circuits. The 
accelerator opening sensor 76 was attached in the accelerator pedal 74, and the output voltage 
proportional to the amount ACCP of treading in of an accelerator pedal 74 is inputted into 60f of 
input circuits. The stop lamp switch 80 which detects the treading-in condition of a brake pedal 78 
has inputted the stop-lamp-switch signal SLSW into 60f of input circuits. The rotational frequency 
sensor 82 generated the output pulse, whenever 10 degrees (illustration abbreviation) of crankshafts 
rotated, and it has inputted this output pulse into 60f of input circuits. The gas column distinction 
sensor 84 generated the output pulse, when the No. 1 cylinder of for example, the cylinder 2a 
reached an inhalation-of-air top dead center, and it has inputted this output pulse into 60f of input 
circuits. In CPU60b, the current crank angle was calculated from the output pulse of the gas column 
distinction sensor 84, and the output pulse of the rotational frequency sensor 82, and the engine 
speed NE is calculated from the frequency of the output pulse of the rotational frequency sensor 82. 
In addition, the crank angle is searched for with the resolution of for example, 1-degreeCA by taking 
an engine speed NE into consideration with resolution higher than 10-degreeCA which is output 
pulse spacing. 

[0082] Moreover, the coolant temperature sensor 86 was formed in the cylinder block 4 of an engine 
2, the circulating water temperature THW of an engine 2 was detected, and the output voltage 
according to a circulating water temperature THW is inputted into 60f of input circuits. The intake- 
pressure sensor 88 was formed in the surge tank 32, and the output voltage corresponding to the 
intake pressure PM in a surge tank 32 (the pressure of inhalation air: absolute pressure) is inputted 
into it at 60f of input circuits. The air-fuel ratio sensor 90 was formed in the exhaust manifold 48, 
and the output voltage Vox according to an air-fuel ratio is inputted into 60f of input circuits. Fuel- 
pressure sensor 50a prepared in the fuel distribution tube mentioned above has inputted the output 
voltage according to the fuel pressure P in a fuel distribution tube into 60f of input circuits. The 
electrical potential difference VB of the dc-battery 92 carried is inputted into 60f of input circuits. 
Moreover, the speed sensor 94 was formed in the output side of transmission (illustration 
abbreviation), and the signal according to the vehicle speed SPD is inputted into 60f of input circuits 
based on rotation of the output shaft of transmission. 

[0083] 60g of output circuits - each fuel injection valve 22, the negative pressure type actuator 37, 
the motor 44 for a drive of a throttle valve 46, and electromagnetism - it connects with the spill 
valve 55, an ignitor 100, and the starter motor 102, and drive control of each actuator equipments 22, 
37, 44, and 55,100,102 is carried out if needed. 

[0084] Next, the fuel-injection control performed after the completion of starting in an engine 2 is 
explained. The processing which sets a operating range required for fuel-injection control as the flow 
chart of drawing 7 is shown. This processing is processing which is set up beforehand and which is 
periodically performed for every crank angle. In addition, each processing step in each flow chart 
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explained below is expressed with "S-." 

[0085] First, the amount ACCP of treading in of the accelerator pedal 74 obtained from the signal of 
the engine speed NE obtained from the signal of the engine-speed sensor 82 and the accelerator 
opening sensor 76 (accelerator opening is called hereafter) is read into the working area which is 
RAM60d(S100). 

[0086] Next, the Lean fuel oil consumption QL is computed based on an engine speed NE and the 
accelerator opening ACCP (SI 10). In case this Lean fiiel oil consumption QL performs stratification 
combustion, it expresses the optimal fuel oil consumption for making the output torque of an engine 
2 into demand torque. The Lean fuel oil consumption QL is beforehand calculated by experiment, 
and as shown in drawing 8 , it is memorized in ROM60c as a map which makes a parameter the 
accelerator opening ACCP and an engine speed NE. At step SI 10, the Lean fuel oil consumption QL 
is computed based on this map. In addition, since the numeric value is discretely arranged on the 
map, when the value which is in agreement as a parameter does not exist, it will ask by interpolation 
count. Calculation from the map by such interpolation is similarly performed, when calculating a 
required numeric value from maps other than the map described here. 

[0087] Next, based on the Lean fuel oil consumption QL and an engine speed NE, either of three 
fields Rl, R2, and R3 as shown in the map of drawing 9 is set up as a operating range (SI 15). In this 
way, this processing is once ended. In addition, the map of drawing 9 sets up a suitable fuel-injection 
gestalt according to the Lean fuel oil consumption QL and an engine speed NE by experiment 
beforehand, and is memorized in ROM60c as a map which makes a parameter the Lean fuel oil 
consumption QL and an engine speed NE. 

[0088] Thus, a setup of a operating range controls a fuel-injection gestalt according to set-up 
operating-range R1-R3. That is, as shown in drawing 9 , the Lean fuel oil consumption QL and an 
engine speed NE inject the fuel of an amount according to the Lean fuel oil consumption QL in the 
compression stroke last stage in a operating range Rl smaller than a boundary line QQ1 . The 
injection fuel by injection in this compression stroke last stage collides with the peripheral wall side 
26 ( drawing 4 , 5) of a crevice 24, after running in the crevice 24 of a piston 6 from a fuel injection 
valve 22. It moves being made to evaporate the fuel which collided with the peripheral wall side 26, 
and forms a combustible-gas-mixture layer in the about 20-ignition plug crevice 24. And 
stratification combustion is performed when ignition is made by the combustible gas mixture of the 
shape of this layer with an ignition plug 20. The combustion stabilized by this in the combustion 
chamber in which very superfluous inhalation air exists to a fuel can be made to perform. 
[0089] Moreover, the Lean fuel oil consumption QL and an engine speed NE inject the fuel of an 
amount according to the Lean fuel oil consumption QL in 2 steps in the compression stroke last stage 
like an inhalation-of-air line in the operating range R2 which it is between a boundary line QQ1 and 
a boundary line QQ2. That is, 1st fuel injection is performed like an inhalation-of-air line, and, 
subsequently to the compression stroke last stage, 2nd fuel injection is performed. The 1st injection 
fuel flows in a combustion chamber 10 with inhalation air, and a homogeneous lean mixture is 
formed in [ whole ] a combustion chamber 10 with this injection fuel. Moreover, as a result of 
performing 2nd fuel injection in the compression stroke last stage, as mentioned above, a 
combustible-gas-mixture layer is formed in the about 20-ignition plug crevice 24. And the lean 
mixture which ignition is made by the combustible gas mixture of the shape of this layer with an 
ignition plug 20, and occupies the whole inside of a combustion chamber 10 with this ignition flame 
burns. That is, in a operating range R2, weak stratification combustion of whenever [ stratification ] 
is performed rather than the operating range Rl mentioned above. By this, smooth torque change can 
be realized by the staging area which connects a operating range Rl and a operating range R3. 
[0090] In a operating range R3 when the Lean fuel oil consumption QL and an engine speed NE are 
larger than a boundary line QQ2, the fuel quantity which performed various kinds of amendments 
based on the theoretical-air-fuel-ratio basic fuel oil consumption QBS is injected like an inhalation- 
of-air line. With the inflow of inhalation air, this injection fuel flows in a combustion chamber 10, 
and flows to ignition, this — the homogeneity of theoretical air fuel ratio (controlled by increase-in- 
quantity amendment by the rich air-fuel ratio with fuel concentration deeper than theoretical air fuel 
ratio to mention later) homogeneous in [ whole ] a combustion chamber 10 — gaseous mixture is 
formed, consequently homogeneity combustion is performed. 
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[0091] The flow chart of the fuel-oil-consumption control processing performed based on the 
operating range set up by operating-range setting processing mentioned above is shown in drawing 
10 . This processing is processing which is set up beforehand and which is periodically performed 
for every crank angle. 

[0092] Initiation of fuel-oil-consumption control processing reads into the working area of RAM60d 
the air- fuel ratio detection value Vox acquired from the signal of engine-speed NE first obtained 
from the signal of the accelerator opening ACCP obtained from the signal of the accelerator opening 
sensor 76, and the engine-speed sensor 82, the intake pressure PM obtained from the signal of the 
intake-pressure sensor 88, and the air- fuel ratio sensor 90 (SI 20). 

[0093] Next, it is judged whether a operating range R3 is set up now by the operating-range setting 
processing ( drawing 7 R> 7) mentioned above (S126). When judged with a operating range R3 
being set up, the theoretical-air- fuel-ratio basic fuel oil consumption QBS is computed from an 
intake pressure PM and an engine speed NE using the map of "YES") and drawing 1 1 beforehand set 
as ROM60c by (SI 26 (SI 30). 

[0094] Next, heavy load increase-in-quantity OTP calculation processing (SI 40) is performed. This 
heavy load increase-in-quantity OTP calculation processing is explained based on the flow chart of 
drawing 12 . In heavy load increase-in-quantity OTP calculation processing, it is judged first whether 
the accelerator opening ACCP is over the heavy load increase-in-quantity decision value KOTPAC 
(S141). If it is ACCP<=KOTPAC (it is "NO" at S141), a value "0" will be set to the heavy load 
increase in quantity OTP (S142). That is, increase-in-quantity amendment of a fuel is not performed. 
In this way, it once comes out of heavy load increase-in-quantity OTP calculation processing. 
[0095] On the other hand, if it is ACCP>KOTPAC (it is "YES" at S141), a value M (for example, 1> 
M>0) will be set to the heavy load increase in quantity OTP (SI 44). That is, activation of increase- 
in-quantity amendment of a fuel is set up. This increase-in-quantity amendment is made in order to 
prevent that a catalytic converter 49 is overheated at the time of a heavy load. 
[0096] After the heavy load increase in quantity OTP is computed by drawing 10 at return and step 
SI 40, it is judged whether air-fuel ratio feedback conditions are satisfied (SI 50). For example, it is 
not at the "(1) starting time. (2) Warming-up completion is carried out. (For example, circulating- 
water-temperature THW>=40 degree C) Activation has completed (3) air- fuel-ratio sensor 90. (4) 
The value of the heavy load increase in quantity OTP is 0. It is judged whether all the conditions that 
are " are satisfied. 

[0097] If air-fiiel ratio feedback conditions are satisfied (it is "YES" at SI 50), calculation of the air- 
fuel ratio feedback multiplier FAF and its study value KG will be performed (SI 60). The air-fuel 
ratio feedback multiplier FAF is computed based on the output of the air- fuel ratio sensor 90. 
Moreover, the study value KG memorizes the amount of gaps from central value 1.0 in the air-fuel 
ratio feedback multiplier FAF. Various technique is known as the feedback-control-of-air- fuel-ratio 
technique using these values is shown in JP,6-10736,A etc. 

[0098] On the other hand, if air-fuel ratio feedback conditions are not satisfied (it is "NO" at SI 50), 
1.0 is set to the air-fuel ratio feedback multiplier FAF (SI 70). It is steps SI 60 or SI 70, next fuel oil 
consumption Q is calculated like the degree type 1 (SI 80). 
[0099] 
[Equation 1] 

Q <- QBS {1 +OTP+(FAF-1.0)+} (KG- 1.0) alpha + beta - [Formula 1] 

Here, alpha and beta are multipliers suitably set up according to the class of engine 2, or the contents 
of control. 

[0100] In this way, fuel-oil-consumption control processing is once ended. Moreover, in one case of 
fields Rl and R2 other than operating-range R3, i.e., operating range, the Lean fuel oil consumption 
QL currently calculated at step SI 10 of operating-range setting processing ( drawin g 7 ) is set to 
"NO") and fuel oil consumption Q at step SI 26 (SI 26 (SI 90). In this way, fuel-oil-consumption 
control processing is once ended. 

[0101] Next, automatic-stay control processing is shown in the flow chart of drawing 13 . This 
processing is processing which is set up beforehand and which is periodically performed for every 
short time. Automatic-stay processing of an engine 2 is performed in this processing. 
[0102] Initiation of this automatic-stay control processing reads the operational status forjudging 
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automatic-stay activation first (S410). For example, the vehicle speed SPD detected from the 
treading-in existence of the brake pedal 78 detected from the treading-in existence of the accelerator 
pedal 74 detected from the engine-coolant water temperature THW detected from a coolant 
temperature sensor 86 and the accelerator opening sensor 76, the electrical potential difference VB 
of a dc-battery 92, and the signal SLSW of a stop lamp switch 80 and the signal of a speed sensor 94 
is read into the working area of RAM60d. 

[0103] Next, it is judged whether automatic-stay conditions were satisfied from such operational 
status (S420). For example, the condition which the (1) engine 2 is after warming up, and has not 
been overheated (the engine-coolant water temperature THW is lower than the water temperature 
upper limit THWmax) And the condition that the (2) accelerator pedal 74 higher than the water 
temperature lower limit THWmin is not stepped on (accelerator opening ACCP=0 degree), (3) The 
condition that the charge of a dc-battery 92 is above to some extent (an electrical potential difference 
VB more than reference voltage), (4) The condition of getting into the brake pedal 78 (the stop- 
lamp-switch signal SLSW is "ON"), And when condition [ of being in the condition (the vehicle 
speed SPD being 0 km/h) which (5) cars have stopped ] (1) - (5) is satisfied altogether, it judges with 
automatic-stay conditions having been satisfied. 

[0104] as automatic-stay conditions being abortive when at least one of the above-mentioned 
condition (1) - (5) is not satisfied - (-- S420 - "NO - " -) - this processing is once ended. On the 
other hand, when the operator stopped the automobile at the crossing etc., and automatic-stay 
conditions are satisfied, an initiation setup of fuel-injection processing is made during "YES") and 
the automatic stay mentioned later first by (S420 (S430). Fuel injection is performed in the 
combustion chamber 10 of cylinder 2a which is in a compression stroke by this among the engines 2 
which changed into the automatic-stay condition. 

[0105] Next, a halt setup of the fuel-oil-consumption control processing stated by drawing 10 is 
made, and fuel oil consumption is set to "0" by this (S440). Furthermore, a halt setup of ignition 
timing control processing (illustration abbreviation) is made (S450). Fuel injection and ignition stop 
by this and operation of an engine 2 stops immediately. Moreover, the drive of a high-pressure fuel 
pump is also stopped by halt of an engine 2. 

[0106] And initiation of the automatic starting control processing mentioned later is set up (S460), 
and this processing is once ended. First, fuel-injection processing is explained based on the flow 
chart of drawing 14 during automatic stay. Fuel-injection processing is processing performed a short- 
time control period during this automatic stay. 

[0107] The intake pressure PM which is not rich and has already been detected and engine speed NE 
by which this processing is started, and crank angle CA are read into the working area of RAM60d 
(S500). Next, it is judged for an engine speed NE whether it is "0 (rpm)" (S5 10). Here, it is 
immediately after initiation of fuel-injection processing during automatic stay, and an engine 2 does 
not yet suspend rotation completely, but, in the case of NE!=0 (it is "NO" at S510), it is judged for 
current crank angle CA whether it is a crank angle for theoretical-air-fiiel-ratio basic fuel-oil- 
consumption QBS calculation (S515). 

[0108] Here, the crank angle for theoretical-air-fuel-ratio basic fuel-oil-consumption QBS 
calculation is crank angle CA located in the center like an inhalation-of-air line about each cylinder 
2a. Since this engine 2 is 6-cylinder, if it seems that the stroke of each cylinder 2a shows drawin g 
15 , 90-degreeCA, 210-degreeCA, 330-degreeCA, 450-degreeCA, 570-degreeCA, and 690- 
degreeCA correspond. Crank angle CA of the last stage is sufficient as crank angle CAs, for 
example, the inhalation-of-air line, other than this. 

[0109] When current crank angle CA does not correspond to the above-mentioned crank angle for 
theoretical-air- fuel-ratio basic fuel-oil-consumption QBS calculation, this processing is once ended 
"NO") and as [ this ] by (S515. 

[0110] On the other hand, when current crank angle CA corresponds to the above-mentioned crank 
angle for theoretical-air- fuel-ratio basic fuel-oil-consumption QBS calculation, calculation of the 
theoretical-air- fuel-ratio basic fiiel oil consumption QBS is made by "YES") and the degree by (S515 
(S520). The processing as step SI 30 of fiiel-oil-consumption control processing ( drawing 10 ) that 
this processing is the same is performed, and the theoretical-air- fuel-ratio basic fuel oil consumption 
QBS is computed from the map shown in drawing 1 1 based on an intake pressure PM and an engine 
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speed NE. . 

[01 1 1] Next, it asks for the gas column number (it expresses with "#" hereafter) i of cylinder 2a 

which exists like current and an inhalation-of-air line (S530). That is, from current crank angle CA, 

it judges whether there is which cylinder 2a like an inhalation-of-air line, and #i is set up. 

[0112] For example, when it is 210-degreeCA and cylinder 2a of #5 is 570-degreeCA, it becomes 

clear that there is cylinder 2a of #2 like an inhalation-of-air line. Next, it is computed as the fuel oil 

consumption Qi for cylinder 2a of #i which exists like current and an inhalation-of-air line shows m 

the degree type 2 (S540). 

[0113] 

[Equation 2] 

Qi <- QBS { 1 + (KG - 1.0)} alpha + beta - [Formula 2] 

Here, alpha and beta are multipliers suitably set up according to the class of engine 2, or the contents 
of control. This formula 2 corresponds to the formula set to OTP=0 and FAF=1.0 in said formula 1. 
Thus, computed Qi serves as fuel quantity which realizes theoretical air fuel ratio to cylinder 2a of 
#i. In this way, this processing is once ended. 

[01 14] Henceforth, unless an engine speed NE is set to "0" (it is "NO" at S510), whenever crank 
angle CA corresponds to the above-mentioned crank angle for theoretical-air- fuel-ratio basic fuel- 
oil-consumption QBS calculation (it is "YES" at S515), sequential calculation is carried out and the 
fuel quantity which can make into theoretical air fuel ratio the inside of the combustion chamber 10 
of cylinder 2a which exists like an inhalation-of-air line is memorized by RAM60d. 
[01 15] In addition, even if processing which stops an engine 2 is performed, by the time one of 
cylinder 2a is in a combustion condition at the time and an engine 2 actually stops by processing of 
steps S440 and S450 by the automatic-stay control processing ( drawing 13 R> 3) mentioned above, 
the part of 2 or about 3 lines will rotate. Therefore, 2, 3, or the data beyond it is called for and 
memorized also about Qi. 

[01 16] And if an engine 2 actually stops, it will be set to NE=0 (it is "YES" at S510), and "1" will be 
first set as Variable j (S550). And as for cylinder 2a of #j, it is judged whether injection conditions 
are satisfied (S560). 

[0117] Here, injection conditions are in the condition that all of two conditions, "(1) condition which 
both inlet valves 12a and 12b and the exhaust valve 16 have closed", and the "condition of going 
through the fuel-injection timing at the time of (2) automatic starting, and being before the ignition 
timing at the time of automatic starting", are satisfied. 

[0118] As shown in drawing 15 , theta in-theta ex is the period which both inlet valves 12a and 12b 
and the exhaust valve 16 have closed. Moreover, thetaig is the ignition timing at the time of starting. 
Moreover, the fuel-injection timing at the time of automatic starting is like an inhalation-of-air line. 
The range Tinj of crank angle CA where injection conditions are satisfied in each cylinder 2a from 
this is range from thetain to thetaig. Therefore, as for cylinder 2a of #j, injection conditions will be 
satisfied if current crank angle CA which the engine 2 has stopped is contained in the range Tinj of 
cylinder 2a of#j. 

[01 19] # If injection conditions are satisfied about cylinder 2a of j (it is "YES" at S560), the fuel for 
fuel oil consumption Qj for which it asked at step S540 mentioned above from the fuel injection 
valve 22 in the combustion chamber 10 of cylinder 2a of this #j will be injected (S570). In addition, 
since the high-pressure fuel pump has just stopped at this time, fuel pressure fully remains and 1 or 2 
fuel injection is possible. In addition, fuel pressure may be raised to a limitation just before a halt of 
an engine 2. m 
[0120] The degree of step S570, or when injection conditions are not satisfied about cylinder 2a of #j 
(it is "NO" at S560), it is judged for Variable j whether it is "6" (S580). In the case of j< 6 (it is "NO" 
at S580), j is incremented (S590), and it repeats from step S560 again in it. Therefore, since it is set 
to j= 2 next, if it was judged whether injection conditions are satisfied (S560) and it is materialized 
about cylinder 2a of #2 (it is "YES" at S560), the fuel for fuel oil consumption Qj for which it asked 
at step S540 mentioned above from the fuel injection valve 22 in the combustion chamber 10 of 
cylinder 2a of #j will be injected (S570). Thus, steps S560 and S570 are repeated to j= 6. 
[0121] When the engine 2 has stopped automatically by this by crank angle CA=theta xl shown in 
drawing 15 , a fuel is injected from a fuel injection valve 22 in the # combustion chamber 10 of 
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cylinder 2a of 5. When the engine 2 has stopped automatically by crank angle CA=theta x2, a fuel is 
injected from a fuel injection valve 22 in #2, and the # combustion chamber 10 of two cylinder 2a of 
4. 

[0122] And a halt setup of fuel-injection processing is performed during "YES"), next this automatic 
stay by (S580 by being set to j= 6 (S600). Activation of this processing is suspended by this. 
[0123] Next, automatic starting control processing is shown in the flow chart of drawing 16. This 
processing is processing which is set up beforehand and which is periodically performed for eveiy 
short time. Initiation of this automatic starting control processing reads an engine operation condition 
for the judgment of whether to perform automatic starting processing substantially first (S710). the 
data here read at step S410 of automatic-stay control processing ( drawing 13 ), for example ~ the 
same - the electrical potential difference VB, the stop-lamp-switch signal SLSW, and the vehicle 
speed SPD of the engine-coolant water temperature THW, the accelerator opening ACCP, and a dc- 
battery 92 are read into the working area of RAM60d. 

[0124] Next, it is judged whether automatic starting conditions were satisfied from such operational 
status (S720). For example, the condition which the (1) engine 2 is after warming up, and has not 
been overheated (the engine-coolant water temperature THW is lower than the water temperature 
upper limit THWmax) And the condition that the (2) accelerator pedal 74 higher than the water 
temperature lower limit THWmin is not stepped on (accelerator opening ACCP=0 degree), (3) The 
condition that the charge of a dc-battery 92 is above to some extent (an electrical potential difference 
VB more than reference voltage), (4) The condition of getting into the brake pedal 78 (the stop- 
lamp-switch signal SLSW is "ON"), And when at least one of condition [ of being in the condition 
(the vehicle speed SPD being 0 km/h) which (5) cars have stopped ] (1) - (5) is not satisfied, it 
judges with automatic starting conditions having been satisfied. In addition, it is not necessary to use 
the condition (1) - (5) same as automatic starting conditions as the monograph affair in which it used 
on automatic-stay conditions, and conditions other than condition (1) - (5) may be set up. Moreover, 
you may extract to some of condition (1) - (5). 

[0125] as automatic starting conditions being abortive when all of above-mentioned condition (1) - 
(5) are satisfied - (-- S720 - "NO - " --) ~ this processing is once ended. The above-mentioned 
conditions (1) Activation of automatic starting processing is set up noting that automatic-stay 
conditions are satisfied (it is "YES" at S720), when at least one of the - (5) is no longer satisfied 
(S730). While the starter motor 102 drives and the crankshaft of an engine 2 rotates first by 
activation setup of this automatic starting processing, the fuel-injection control processing (injection 
of the fuel quantity from which an inhalation-of-air line is injection, and fuel concentration serves as 
theoretical air fuel ratio or a deep air- fuel ratio further here) and the ignition timing control 
processing (ignition by thetaig shown in drawing 15 here) at the time of starting are performed, and 
automatic starting of the engine 2 is carried out. If starting is completed, the fuel-oil-consumption 
control processing stated by drawing 10 , ignition timing control processing (illustration 
abbreviation), and processing required for other engine operation will be started. 
[0126] And own halt setup of this automatic starting control processing is made next (S740). 
Automatic starting control processing stops by this. For example, when the engine 2 has stopped by 
crank angle CA=theta xl (380-degreeCA) shown in drawing 15 , the fuel is injected during 
automatic stay in the # combustion chamber 10 of cylinder 2a of 5 at step S570 of fuel-injection 
processing ( drawing 14 R> 4). This fuel is fully atomized during automatic stay by the residual 
heating value in a combustion chamber 10. Therefore, since BTDC5"CA is set up as ignition timing 
in case rotation of the crankshaft of an engine 2 is started by the starter motor 102 at the time of 
automatic starting, combustion by the first ignition is performed in crank angle thetaig=475- 
degreeCA after [ which is the first ignition timing ] carrying out 95-degreeCA rotation. And at the 
time of starting, since it is injection like an inhalation-of-air line, a fuel is injected also in #3, and the 
# combustion chamber 10 of cylinder 2a of 6 in which it is an inhalation-of-air line at the time of 
automatic starting. 

[0127] For this reason, after combustion by ignition arises in #5, whenever it carries out 120- 
degreeCA rotation succeedingly at this, #3 ->#6 ->#2 ->#4 ->#1 ->#5 ->#3 ->-- and combustion by 
ignition are performed. Then, if an engine speed NE goes up, it will be judged with the completion 
of engine starting, and suitable ignition timing will be set up according to an engine operation 
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condition. 



[0128] Moreover, when the engine 2 has stopped by crank angle CA=theta x2 (90-degreeCA), the 
fuel is injected #2 and in each the # combustion chamber 10 of two cylinder 2a of 4. These fuels are 
fully atomized during automatic stay by the residual heating value in each combustion chamber 10. 
Therefore, in case rotation of the crankshaft of an engine 2 is started by the starter motor 102 at the 
time of automatic starting, combustion by the first ignition is performed by cylinder 2a of #2 in crank 
angle thetaig=l 15-degreeCA after [ which is the first ignition timing ] carrying out 25-degreeCA 
rotation. Furthermore, combustion by ignition is succeedingly performed by cylinder 2a of #4 in 
crank angle thetaig=235-degreeCA. And at the time of starting, since it is injection like an 
inhalation-of-air line, the fuel is injected also in the # combustion chamber 10 of cylinder 2a of 1 in 
which it is an inhalation-of-air line at the time of automatic starting. For this reason, after 
combustion by ignition arises in #2 and #4, whenever it carries out 120-degreeCA rotation 
succeedingly at this, #1 ->#5 ->#3 ->#6 ->#2 ->#4 ->#1 ->-- and combustion by ignition are 
performed. 

[0129] In addition, the example of drawing 15 may set up crank angle CA of ATDC in addition to 
this, although crank angle CA of BTDC is set up as a fixed-point fire stage at the time of starting. 
For example, drawing 17 makes ATDC5"CA the fixed-point fire stage at the time of starting. In this 
case, when combustion by the first ignition is performed in crank angle thetaig=485-degreeCA 
immediately after starting initiation when the engine 2 has stopped by crank angle CA=theta xl 
(380-degreeCA), and the engine 2 has stopped by crank angle CA=theta x2 (90-degreeCA), 
combustion by the beginning and the 2nd ignition is performed in crank angle thetaig=125- 
degreeCA and 245-degreeCA immediately after starting initiation. 

[0130] In addition, when cylinder 2a which is during automatic stay like the expansion line before 
the ignition timing at the time of automatic starting when the ignition timing at the time of starting is 
ATDC, as shown in drawing 17 (like an explosion line) exists, fuel injection will be made like an 
expansion line. For example, when an engine 2 stops automatically by crank angle CA=theta x3 
(483-degreeCA) shown in drawing 17 , fuel injection is made also to cylinder 2a of #5 like an 
expansion line with cylinder 2a of #3 of a compression stroke during automatic stay. 
[0131] the configuration mentioned above — setting - under automatic stay — fuel-injection 
processing ( drawing 14 ) — the time of automatic stay — gaseous mixture — it is equivalent to the 
processing as means forming. According to the gestalt 1 of this operation explained above, the 
following effectiveness is acquired. 

[0132] (**) - during . automatic stay by a series of processings of steps S550-S590 of fuel-injection 
processing ( drawing 14 R> 4) "(1) Condition which both inlet valves 12a and 12b and the exhaust 
valve 16 have closed (theta in-theta ex)", In the combustion chamber 10 of cylinder 2a with which 
are satisfied of all of two conditions in "the condition of going through the fuel-injection timing at 
the time of (2) automatic starting (like an inhalation-of-air line), and being before ignition timing 
thetaig at the time of automatic starting", the fuel is injected so that it may become the gaseous 
mixture of theoretical air fuel ratio. 

[0133] Thus, cylinder 2a by which fuel injection was carried out during automatic stay becomes the 
cylinder or cylinder group at which ignition timing thetaig arrives first, when automatic starting is 
carried out. 

[0134] When fuel injection is only suspended and it goes into automatic stay like the former, gaseous 
mixture does not exist in the cylinder which is in a compression stroke by the idle state. Since the 
cylinder in a compression stroke is a cylinder at which ignition timing thetaig arrives first, in the first 
ignition timing thetaig, combustion by ignition will not break out but combustion by ignition will 
produce early for the first time in ignition timing thetaig of the 2nd henceforth. For example, on the 
graph of drawing 15 , when the engine 2 has stopped by crank angle CA=theta xl (380-degreeCA), 
in the former, combustion will be produced until combustion by ignition arises from ignition timing 
thetaig=595-degreeCA of cylinder 2a of #3 and early rotates by 215-degreeCA also at the lowest. 
Moreover, when the engine 2 has stopped by crank angle CA=theta x2 (90-degreeCA), combustion 
will be produced until combustion by ignition arises from ignition timing thetaig=355-degreeCA of 
cylinder 2a of #1 and early rotates by 265-degreeCA also at the lowest. 

[0135] Into the combustion chamber 10 of cylinder 2a in the condition of inlet valves 12a and 12b 
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and an exhaust valve 16 closing, and going through the fuel-injection timing at the time of automatic 
starting, and being before ignition timing thetaig at the time of automatic starting, during automatic 
stay, a fiiel is injected beforehand and jump spark ignition is made possible with both the gestalten 1 
of this operation. Therefore, combustion by ignition can surely be produced from cylinder 2a by 
which ignition timing thetaig comes first at the time of automatic starting. In the example of drawing 
15 , 95-degreeCA or after rotating by 25-degreeCA, combustion by the first ignition is realized. 
[01 36] Therefore, combustion can be made to be able to start by the chance of the first ignition 
timing at the time of automatic starting, and the start up of an engine 2 can be made quick. 
(**) - during an engine shutdown, in a combustion chamber 10, the fuel injected by processing of 
steps S550-S590 of fuel-injection processing ( drawing 14 ) during . automatic stay is fully 
evaporated with a residual heating value, and forms the good gaseous mixture of the mixed state. For 
this reason, in combustion by ignition of the beginning at the time of automatic starting, stable 
combustion can be performed certainly and smooth starting can be realized. 

[0137] (Ha) During . automatic stay, by neither of processing of steps S550-S590 of fuel-injection 
processing ( drawing 14 R> 4), although the fuel is injected in the combustion chamber 10 of 
cylinder 2a in the condition of inlet valves 12a and 12b and an exhaust valve 16 closing, and going 
through the fuel-injection timing at the time of automatic starting, and being before ignition timing 
thetaig at the time of automatic starting, the fuel is injected in the combustion chamber 10 of cylinder 
2a other than this. 

[0138] Even if it forms gaseous mixture in the combustion chamber 10 of cylinder 2a after ignition 
timing thetaig at the time of automatic starting, from not being set as the object of ignition, the 
gaseous mixture can prevent useless fuel consumption. 

[0139] Furthermore, it can prevent that gaseous mixture leaks out during automatic stay to the 
suction-port 14a, 14b, and exhaust air port 1 8 side by restricting to cylinder 2a to which both inlet 
valves 12a and 12b and the exhaust valve 16 have closed supply of a fuel in the automatic-stay 
condition. 

[0140] With the gestalt 2 of the [gestalt 2 of operation] book operation, fuel injection is performed 
also to cylinder 2a of the compression stroke which changed into the condition after the ignition 
timing at the time of the usual automatic starting at the time of automatic stay, and the points which 
light immediately and are burned to this cylinder 2a at the time of automatic starting differ in the 
gestalt 1 of said operation. 

[0141] Specifically with the gestalt 2 of this operation, the injection conditions judged at step S560 
are made into "(1) The condition that both inlet valves 12a and 12b and the exhaust valve 16 have 
closed in the compression stroke" in fuel-injection processing ( drawing 14 ) during automatic stay. 
Therefore, in the condition that the engine 2 stopped automatically, the gaseous mixture in which 
homogeneity combustion is possible will exist in the combustion chamber 10 of cylinder 2a which is 
in a compression stroke and both inlet valves 12a and 12b and the exhaust valve 16 have closed. 
[0142] Furthermore, fire setting processing is performed at the time of automatic starting initiation at 
the automatic starting initiation time shown in drawing 1 8 , and ignition other than ignition timing 
control usual [ at the time of starting ] is performed. Namely, when an automatic starting processing 
activation setup ( drawing 16 : step S730) is made, fire setting processing ( drawing 18 ) is 
performed once at the automatic starting initiation time. 

[0143] If fire setting processing begins at the automatic starting initiation time, "1" will be first set as 
Variable k (S810). Next, it is judged whether the cylinder of #k is the no by which fuel injection was 
made during automatic stay (S820). Since the gas column number of cylinder 2a by which fuel 
injection was carried out during automatic stay is memorized by fuel-injection processing ( drawing 
14 ) during automatic stay, the comparison test of it is carried out to these contents of storage. 
[0144] # If fuel injection is made during automatic stay to the cylinder of k (it is "YES" at S820), it 
will be judged next whether the cylinder of #k has gone through ignition timing thetaig (the example 
of the gestalt 1 of said operation BTDC5"CA) performed at the time of automatic starting (S830). 
[0145] If it has gone through ignition timing thetaig (it is "YES" at S830), ignition processing will be 
immediately performed to the cylinder of the gas column number k. Cylinder 2a which has gone 
through ignition timing thetaig among cylinder 2a which had the fuel injected during automatic stay 
of an engine 2 at the time of automatic starting is immediately lit by this, and burns by it. 
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[0146] And next, it is judged for Variable k whether it is "6" (S850), if it is k< 6 (it is "NO" at S850), 
the increment of the variable k will be carried out (S860), and it will be again repeated from 
processing of step S820. 

[0147] On the other hand, when fuel injection is not made during automatic stay to cylinder 2a of #k 
(it is "NO" at S820), or when the cylinder of #k has not gone through ignition timing thetaig (it is 
"NO" at S830), it moves to processing of step S850 as it is. 

[0148] In this way, ignition is immediately made about cylinder 2a by which the conditions of step 
S820 and step S830 are satisfied among six cylinder 2a. And about cylinder 2a with which it is 
satisfied of the conditions of step S820 next, ignition is made in the usual ignition timing at the time 
of starting (here BTDC5"CA). And fuel injection and ignition come to be performed also to cylinder 
2a which does not satisfy the conditions of step S820 one by one in the meantime. 
[0149] For example, as shown in drawing 19 , when the engine 2 has stopped by crank angle 
CA=theta xl 1 (357-degreeCA), it is cylinder 2a of #1 and #5 that a fuel is injected during automatic 
stay. Among this, it has gone through ignition timing thetaig set up at the time of automatic starting 
about cylinder 2a of #1. Therefore, step S840 is performed at the time of automatic starting, and 
ignition is immediately made by the gaseous mixture in the # combustion chamber 10 of cylinder 2a 
of 1. Then, ignition timing thetaig comes about cylinder 2a of #5, ignition is made, and combustion 
by ignition is further realized continuously for every 120-degreeCA with #3 ->#6 ->#2 ->#4 ->#1 - 
>#5 ->-. 

[0150] the configuration mentioned above - setting - under automatic stay - fuel-injection 
processing ( drawing 14 ) - the time of automatic stay - gaseous mixture - fire setting processing 
( drawing 18 ) is equivalent to the processing as means forming at the processing as a fire means at 
the automatic starting time at the automatic starting initiation time. 

[0151] According to the gestalt 2 of this operation explained above, the following effectiveness is 
acquired. 

(**) the fuel is injected so that it may become the gaseous mixture of theoretical air fuel ratio 
during the automatic stay in the gestalt 2 of . book operation in the combustion chamber 10 of 
cylinder 2a with which are satisfied of "(1) the condition that both inlet valves 12a and 12b and the 
exhaust valve 16 have closed in the compression stroke" by a series of processings of steps S550- 
S590 of fuel-injection processing ( drawing 14 ). 

[0152] Thus, cylinder 2a by which fuel injection was carried out during automatic stay has the very 
high probability for the usual ignition timing thetaig to arrive at the beginning, when automatic 
starting is carried out. When fuel injection is only suspended and it goes into automatic stay like the 
former, gaseous mixture does not exist in the cylinder which is in a compression stroke by the idle 
state. Since the cylinder in a compression stroke is a high cylinder of the probability for ignition 
timing thetaig to come first, in the first ignition timing thetaig, possibility that combustion by 
ignition will not break out but combustion by ignition will arise for the first time in ignition timing 
thetaig of the 2nd henceforth will be very high. 

[0153] For example, on the graph of drawing 19 , when the engine 2 has stopped by crank angle 
CA=theta xl2 (270-degreeCA), the combustion by ignition will be produced until combustion by 
ignition arises from ignition timing thetaig=475-degreeCA of cylinder 2a of #5 and early has rotation 
for 205-degreeCA also at the lowest. 

[0154] Into the combustion chamber 10 of cylinder 2a in the condition that inlet valves 12a and 12b 
and an exhaust valve 16 have closed in the compression stroke, during automatic stay, a fuel is 
injected beforehand and jump spark ignition is made possible with both the gestalten 2 of this 
operation. Therefore, also in the usual ignition timing, combustion can be produced from cylinder 2a 
from which ignition timing thetaig comes first by the high probability at the time of automatic 
starting. In the example of halt crank angle CA=theta xl2 of drawing 19 , after there is rotation for 
85-degreeCA, it becomes possible to produce combustion by the first usual ignition. 
[0155] Therefore, at the time of automatic starting, it becomes possible to make combustion start by 
the chance of the first ignition timing, and the start up of an engine 2 can be made quick. 
(**) . — like the gestalt 1 of said operation, in a combustion chamber 10, the fuel injected by 
processing of steps S550-S590 of fuel-injection processing ( drawing 14 ) during automatic stay is 
fully evaporated with a residual heating value, and forms the good gaseous mixture of the mixed 
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state during an engine shutdown. For this reason, in combustion by ignition of the beginning at the 
time of automatic starting, stable combustion can be performed certainly and smooth starting can be 
realized. 

[0156] (Ha) During . automatic stay, by neither of processing of steps S550-S590 of fuel-injection 
processing ( drawing 14 R> 4), although the fuel is injected in the combustion chamber 10 of 
cylinder 2a in the condition that inlet valves 12a and 12b and an exhaust valve 16 have closed in the 
compression stroke, the fuel is injected in the combustion chamber 10 of cylinder 2a other than this. 
Thus, it can prevent that gaseous mixture leaks out during automatic stay to the suction-port 14a, 
14b, and exhaust air port 18 side by restricting to cylinder 2a to which both inlet valves 12a and 12b 
and the exhaust valve 16 have closed supply of a fuel in the automatic-stay condition. 
[0157] He is trying to light immediately to cylinder 2a in which ignition timing thetaig has passed 
among cylinder 2a which injected the fuel during automatic stay at the time of (d) . automatic 
starting. The gaseous mixture which exists by this in the combustion chamber 10 of cylinder 2a 
which both inlet valves 12a and 12b and the exhaust valve 16 have closed in the compression stroke 
bums certainly, and a fuel is not consumed vainly. And it burns immediately at the time of automatic 
starting, without waiting for the usual ignition timing. Combustion of gaseous mixture arises from 
this ahead of cylinder 2a at which ignition timing arrives first in ignition timing thetaig at the time of 
the usual automatic starting. Therefore, the start up of the engine 2 by automatic starting can be 
made still quicker. 

[0158] It differs in that fuel-injection processing just before automatic stay shown in the flow chart 
of drawing 20 is performed instead of fuel-injection processing ( drawing 14 ) during automatic stay 
with the gestalt 3 of the [gestalt 3 of operation] book operation, and the gestalt 1 of said operation 
has that of other configurations. [ the same as the gestalt 1 of said operation ] 

[0159] As for the fuel-injection processing just before this automatic stay, an initiation setup is made 
when automatic-stay conditions are satisfied ( drawing 13 : S420 "YES"). Fuel-injection processing 
just before automatic stay comes to be performed a short-time control period by this. 
[0160] Initiation of the fuel-injection processing just before this automatic stay reads an intake 
pressure PM, an engine speed NE, and crank angle CA into the working area of RAM60d first 
(S910). Next, it is judged whether this processing is processing of the first time after an initiation 
setup (S920). If it is the first time (it is "YES" at S920), halt crank angle thetast presumed that an 
engine 2 stops based on the three-dimension map shown in drawing 21 from an intake pressure PM, 
a present engine speed NE, and present crank angle CA will be calculated (S930). The map of this 
drawing 21 asks for relation with halt crank angle thetast, and remembers it to be the intake pressure 
PM at the time of starting automatic-stay processing by experiment beforehand, an engine speed NE, 
and crank angle CA to ROM60c. 

[0161] Next, "1" is set as Variable j (S940). And as for cylinder 2a of #j, it is judged in halt crank 
angle thetast whether injection conditions are satisfied (S950). They are the contents described as 
this injection condition at step S560 of fuel-injection processing ( drawing 14 ) during automatic stay 
of the gestalt 1 of said operation, and the same contents. That is, it is materialized when all of two 
conditions, "(1) condition which both inlet valves 12a and 12b and the exhaust valve 16 have 
closed", and the "condition of going through the fuel-injection timing at the time of (2) automatic 
starting, and being before ignition timing thetaig at the time of automatic starting", are satisfied. 
[0162] # If injection conditions are satisfied about cylinder 2a of j (it is "YES" at S950), crank angle 
thetacj (the center or the crank angle of the last stage like [ For example, ] ail inhalation-of-air line) 
will be memorized for the inhalation-of-air line of cylinder 2a of #j by RAM60d (S960). Next, it is 
judged for Variable j whether it is "6" (S970). Moreover, also when injection conditions are not 
satisfied about cylinder 2a of #j (it is "NO" at S950), step S970 is processed. 
[0163] In the case of j< 6 (it is "NO" at S970), j is incremented (S980), and processing is again 
repeated from step S950 in it. Thus, since it is set to j= 6 after processing of steps S950 and S960 is 
completed about #l-#6, it is judged for an engine speed NE by "YES") and the degree by (S970 
whether it is more than zero (rpm) (S990). If it is immediately after starting automatic-stay 
processing, since rotation of an engine 2 has not stopped, it will be judged by "YES") and the degree 
by (S990 whether the inhalation-of-air line which current crank angle CA memorized at step S960 
exists in crank angle thetacj (SI 000). If it does not exist (it is "NO" at SI 000), processing is once 
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ended as it is. 

[0164] On the other hand, if current crank angle CA exists in crank angle thetacj in an inhalation-of- 
air line (it is "YES" at SI 000), calculation of the theoretical-air-fuel-ratio basic fuel oil consumption 
QBS will be made next (SI 010). Here, the theoretical-air-fuel-ratio basic fuel oil consumption QBS 
is computed from the map which showed the theoretical-air-fuel-ratio basic fuel oil consumption 
QBS to drawing 1 1 of the gestalt 1 of said operation based on [ like step S520 of fuel-injection 
processing ( drawing 14 ) ] the intake pressure PM and the engine speed NE under automatic stay of 
the gestalt 1 of said operation. 

[0165] Next, the fuel oil consumption Qb just before automatic stay is computed by the degree type 

3(S1020). 

[0166] 

[Equation 3] 

Qb <- QBS { 1 + (KG - 1.0)} alpha + beta -- [Formula 3] 

It seems that the formula 2 of the gestalt 1 of said operation described the contents of this formula 3. 
[0167] Thus, with the calculated fuel oil consumption Qb just before automatic stay, a fuel is 
immediately injected in the combustion chamber 10 of cylinder 2a of #j (SI 030). That is, injection is 
made for an inhalation-of-air line. And the inhalation-of-air line which injected the fuel this time 
deletes the data of crank angle thetacj from RAM60d (S 1 040). 

[0168] Next, it is judged whether in the more nearly unsettled inhalation-of-air line in RAM60d, the 
data of crank angle thetacj exist (SI 050). If it exists (it is "YES" at SI 050), this processing will once 
be ended. Henceforth, processing is repeated from step S910. 

[0169] If it is judged with "NO" at step S920, steps S990-S1050 are repeated and crank angle CA of 
henceforth [ 2nd ] at that time corresponds with thetacj, the fuel calculated by said formula 3 in the 
combustion chamber 10 of cylinder 2a of corresponding #j will be injected like an inhalation-of-air 



[0170] On the other hand, if the data of crank angle thetacj stop the more nearly unsettled inhalation- 
of-air line in RAM60d existing (it is "NO" at SI 050), a halt setup of the fuel-injection processing 
just before this automatic stay will be made next (SI 060). It does not perform until it ends this 
processing and is henceforth judged again with "YES" at step S420 of automatic-stay control 
processing by this. 

[0171] In addition, if it is set to NE=0 when having repeated processing (it is "NO" at S990), a halt 
setup of the fuel-injection processing just before this automatic stay will be made (SI 060), and this 
processing will be ended. 

[0172] Thus, an engine 2 can still inject a fuel in the condition of having not stopped rotation, by 
performing fuel-injection processing just before automatic stay in the combustion chamber 10 of 
cylinder 2a which exists like an inhalation-of-air line. Thus, cylinder 2a by which fuel injection was 
carried out will be in the condition of inlet valves 12a and 12b and an exhaust valve 16 closing, 
going through the fuel-injection timing at the time of automatic starting (it being like an inhalation- 
of-air line), and being before ignition timing thetaig at the time of automatic starting, after [ both ] 
the engine 2 has stopped completely. 

[0173] For example, as shown in drawing 22 , when automatic-stay processing is started (it is "YES" 
at S420) and it is the crank angle thetax20, cylinder 2a which is satisfied with halt crank angle thetast 
presumed at this time of injection conditions is #5. Therefore, in the crank angle thetax21 after crank 
angle thetax20, a fuel is injected in the # combustion chamber 10 of cylinder 2a of 5. A fuel is shut 
up in halt crank angle thetast when an engine 2 stops completely by this in the # combustion 
chamber 1 0 of cylinder 2a of 5 . 

[0174] Henceforth, automatic starting is carried out and combustion by ignition is realized in 
cylinder 2a of #5 set to ignition timing thetaig at the time of automatic starting to the beginning. 
Henceforth, combustion by ignition is continuously realized for every 120-degreeCA with #3 ->#6 - 
>#2 ->#4 ->#1 ->#5 ->--. 

[0175] the configuration mentioned above » setting - the fuel-injection processing just before 
automatic stay ( drawing 20 ) — the time of automatic stay - gaseous mixture — it is equivalent to the 
processing as means forming. According to the gestalt 3 of this operation explained above, the 
following effectiveness is acquired. 
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[0176] (**) — by a series of processings of the fuel-injection processing just before . automatic stay 
( drawing 20 R> 0) When rotation of an engine 2 stops completely, "(1) Condition which both inlet 
valves 12a and 12b and the exhaust valve 16 have closed", Into the combustion chamber 10 of 
cylinder 2a presumed that all of two conditions in "the condition of going through the fuel-injection 
timing at the time of (2) automatic starting, and being before the ignition timing at the time of 
automatic starting" are satisfied, before rotation of an engine 2 stops, a fuel is injected, and it is 
considering as the gaseous mixture of theoretical air fuel ratio. 

[0177] (**) of the gestalt 1 of this to said operation — the same effectiveness as - (Ha) can be 
produced. That is, at the time of automatic starting, combustion by ignition can be made to be able to 
start quickly by the chance of the first ignition timing, and the start up of an engine 2 can be made 
quick. Moreover, during an engine shutdown, in a combustion chamber 10, the injected fuel is fully 
evaporated with a residual heating value, and forms the good gaseous mixture of the mixed state. For 
this reason, in combustion by ignition of the beginning at the time of automatic starting, stable 
combustion can be performed certainly and smooth starting can be realized. Furthermore, since 
gaseous mixture is not formed in the combustion chamber 10 of cylinder 2a after ignition timing 
thetaig at the time of automatic starting, useless fuel consumption can be prevented. Moreover, it can 
prevent that gaseous mixture leaks out during automatic stay to the suction-port 14a, 14b, and 
exhaust air port 18 side by restricting to cylinder 2a to which both inlet valves 12a and 12b and the 
exhaust valve 16 have closed supply of a fuel in the automatic-stay condition. 
[0178] A fuel can be made to be able to inject in a combustion chamber 10, just before the engine 2 
made to rotate the high-pressure fuel pump for injecting a (b) . fuel in a combustion chamber 10 
stops completely, and fuel injection can be certainly performed under sufficient fuel pressure, 
without depending on a residual pressure. 

[0179] With the gestalt 4 of the [gestalt 4 of operation] book operation, it differs in the gestalt 2 of 
said operation in that fuel injection is performed to cylinder 2a which exists before ignition marginal 
crank angle thetacig at the time of automatic stay. Other configurations are the same as the gestalt 2 
of operation. 

[0180] Specifically, the injection conditions judged at step S560 in fuel-injection processing 
( drawing 14 ) are in "(1) The condition that both inlet valves 12a and 12b and the exhaust valve 16 
have closed", and the condition that both the conditions in "the condition of being before (2) ignition 
marginal crank angle thetacig" are satisfied, during automatic stay of the gestalt 1 of said operation. 
Although ignition marginal crank angle thetacig means the limitation of a crank angle that the above 
output torque can be obtained to some extent at the time of starting initiation, by combustion of 
gaseous mixture and changes with engine classes, it is set as ATDC10"CA - 30-degreeCA here, for 
example. With the gestalt 4 of this operation, it is set as ATDC30"CA. 

[0181] By this, after [ both ] the engine 2 has stopped automatically, in the combustion chamber 10 
of cylinder 2a which has inlet valves 12a and 12b and an exhaust valve 16 before closing ignition 
marginal crank angle thetacig, the gaseous mixture in which homogeneity combustion is possible 
will exist. 

[0182] When an automatic starting processing activation setup ( drawing 16 : step S730) is made in 
such the condition, fire setting processing ( drawing 18 ) is performed once at the automatic starting 
initiation time. By this, as the gestalt 2 of said operation described, cylinder 2a which has passed 
ignition timing among cylinder 2a which had the fuel injected during automatic stay of an engine 2 
at the time of automatic starting is immediately based on ignition, and bums. And ignition is made in 
the usual ignition timing at the time of automatic starting (here BTDC5"CA) about cylinder 2a with 
which it is satisfied with of the conditions of step S820, and is not satisfied of the conditions of step 
S830 next. And fuel injection and ignition come to be performed also to cylinder 2a which does not 
satisfy the conditions of step S820 one by one in the meantime. 

[0183] For example, as shown in drawing 23 , when the engine 2 has stopped by crank angle 
CA=theta x30 (ATDC20"CA of 260 degreeCA:#4), it is cylinder 2a of #1 and #4 that a fuel is 
injected during automatic stay. Among this, it has gone through ignition timing thetaig set up at the 
time of automatic starting about cylinder 2a of #4. Therefore, step S840 is performed at the time of 
automatic starting, and ignition is immediately made by the gaseous mixture in the # combustion 
chamber 10 of cylinder 2a of 4. Then, ignition timing thetaig comes about cylinder 2a of #1, ignition 
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is made, and combustion by ignition is further realized continuously for every 120-degreeCA with 
#5 ->#3->#6 ->#2 ->#4 ->#1 ->--. 

[0184] the configuration mentioned above - setting - under automatic stay - fuel-injection 
processing ( drawing 14 ) - the time of automatic stay - gaseous mixture fire setting processing 
( drawing 18 ) is equivalent to the processing as means forming at the processing as a fire means at 
the automatic starting time at the automatic starting initiation time. 

[0185] According to the gestalt 4 of this operation explained above, the following effectiveness is 

acquired. . . ^ 1 

(**) the fuel has been injected so that it may become the gaseous mixture of theoretical air fuel 
ratio during the automatic stay in the gestalt 4 of . book operation in the combustion chamber 10 of 
cylinder 2a with which are satisfied of both the conditions in "(1) the condition that both inlet valves 
12a and 12b and the exhaust valve 16 have closed", and "the condition are before (2) ignition 
marginal crank angle thetacig" by a series of processings of steps S550-S590 of fuel-injection 
processing ( drawing 14 ). 

[0186] Thus, cylinder 2a by which fuel injection was carried out during automatic stay may become 
the cylinder in which the usual ignition timing thetaig arrives at the beginning, when automatic 
starting is carried out. 

[01 87] When fuel injection is only suspended and it goes into automatic stay like the former, gaseous 
mixture does not exist in the cylinder which is in a compression stroke by the idle state. For this 
reason, combustion by ignition does not arise in the first ignition timing. For example, on the graph 
of drawing 23 , when the engine 2 has stopped by crank angle CA=theta x30 (260-degreeCA), in the 
former, combustion will be produced until combustion by ignition arises from ignition timing 
thetaig=475-degreeCA of cylinder 2a of #5 and early has rotation for 215-degreeCA also at the 
lowest. 

[0188] Into the combustion chamber 10 of cylinder 2a which exists before closing ignition marginal 
crank angle thetacig, during automatic stay, inlet valves 12a and 12b and an exhaust valve 16 inject a 
fuel beforehand, and make jump spark ignition possible with both the gestalten 4 of this operation. 
Therefore, also in the usual ignition timing, it becomes possible to produce combustion from 
cylinder 2a by which ignition timing thetaig comes first at the time of automatic starting. In the 
example of drawing 23 , after there is rotation for 95-degreeCA, it becomes possible to produce 
combustion by the first usual ignition in cylinder 2a of #1 . 

[0189] Therefore, at the time of automatic starting, it becomes possible to make combustion start by 
the chance of the first usual ignition timing, and the start up of an engine 2 can be made quick. 
(**) . - (**) of the gestalt 2 of said operation - the same effectiveness is produced with and (Ha). 
[0190] (Ha) He is trying to light immediately as well as (d) of the gestalt 2 of the . aforementioned 
implementation to cylinder 2a in which ignition timing has passed at the time of automatic starting. 
The gaseous mixture which exists in the combustion chamber 10 of cylinder 2a which both inlet 
valves 12a and 12b and the exhaust valve 16 close, and exists by this before ignition marginal crank 
angle thetacig bums certainly, and a fuel is not consumed vainly. And it bums immediately at the 
time of automatic starting, without waiting for the usual ignition timing. Combustion of gaseous 
mixture arises from this ahead of the gas column at which ignition timing arrives first in the usual 
ignition timing. And since the crank angle range which can carry out fuel injection at the time of 
automatic stay of an engine 2 is wide as compared with the gestalt 2 of said operation, the 
probability to be immediately lit at the time of automatic starting can be raised. 
[0191] Therefore, the start up of the engine 2 by automatic starting can be made still quicker. 
[The gestalt of other operations] 

- In the gestalt 3 of the aforementioned implementation, although the engine 2 was an injection type 
internal combustion engine in a cylinder, it is applicable to a suction-port injection type internal 
combustion engine. That is, when an engine changes into an automatic-stay condition, the 
combustion chamber of this cylinder is made into the mixed gaseous state voice in which jump spark 
ignition is possible in an engine automatic-stay condition by both an inlet valve and an exhaust valve 
going through the fuel-injection timing at the time of closing automatic starting, and injecting a fuel 
to the suction port of the cylinder presumed to be in the condition before the ignition timing at the 
time of automatic starting. Also by this, the same effectiveness as (b) of the gestalt 3 of said 
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operation is produced. 

[0192] - In the gestalt 1 of the aforementioned implementation, fuel-injection processmg just before 
automatic stay ( drawing 20 ) may be performed instead of fuel-injection processing ( drawing 14 ) 
during automatic stay, in this case, at step S950 of the fuel-injection processing just before automatic 
stay ( drawing 20 ) In halt crank angle thetast presumed from an intake pressure PM, an engine speed 
NE, and crank angle CA It will be judged whether both the conditions in "(1) The condition that both 
inlet valves 12a and 12b and the exhaust valve 16 have closed", and the "condition of going through 
the fuel-injection timing at the time of (2) automatic starting, and being before the ignition timing at 
the time of automatic starting" are satisfied. By this, with the effectiveness of the gestalt 1 of said 
operation, further, just before an engine 2 suspends rotation completely, a fuel can be made to be 
able to inject in a combustion chamber 10 from the high-pressure fuel pump for injecting a fuel in a 
combustion chamber 10, and fuel injection can be certainly performed under sufficient fuel pressure. 
Moreover, since it is being able to inject like an inhalation-of-air line by controlling in this way, it is 
applicable to a suction-port injection type internal combustion engine. 

[0193] - In the gestalt 2 of the aforementioned implementation, fuel-injection processing just before 
automatic stay ( drawing 20 ) may be performed instead of fuel-injection processing ( drawing 14 ) 
during automatic stay. In this case, it will be judged whether in halt crank angle thetast presumed 
from an intake pressure PM, an engine speed NE, and crank angle CA, it is satisfied with step S950 
of the fuel-injection processing just before automatic stay ( drawing 20 ) of "(1) The condition that 
both inlet valves 12a and 12b and the exhaust valve 16 have closed in the compression stroke." By 
this, with the effectiveness of the gestalt 2 of said operation, further, just before an engine 2 suspends 
rotation completely, a fuel can be made to be able to inject in a combustion chamber 10 from the 
high-pressure fuel pump for injecting a fuel in a combustion chamber 10, and fuel injection can be 
certainly performed under sufficient fuel pressure. Moreover, since it is being able to inject like an 
inhalation-of-air line by controlling in this way, it is applicable to a suction-port injection type 
internal combustion engine. 

[0194] - In the gestalt 4 of the aforementioned implementation, fuel-injection processing just before 
automatic stay ( drawing 20 ) may be performed instead of fuel-injection processing ( drawing 14 ) 
during automatic stay. In this case, it will be judged whether in halt crank angle thetast cylinder 2a of 
#j is presumed to be from an intake pressure PM, an engine speed NE, and crank angle CA, it is 
satisfied with step S950 of the fuel-injection processing just before automatic stay ( drawing 20 ) of 
both the conditions in "(1) The condition that both inlet valves 12a and 12b and the exhaust valve 16 
have closed", and the "condition of being before (2) ignition marginal crank angle thetacig." By this, 
with the effectiveness of the gestalt 4 of said operation, just before an engine 2 stops completely, a 
fuel can be made to be able to inject in a combustion chamber 10 from the high-pressure fuel pump 
for injecting a fuel in a combustion chamber 10, and fuel injection can be certainly performed under 
sufficient fuel pressure. Moreover, since it is being able to inject like an inhalation-of-air line by 
controlling in this way, it is applicable to a suction-port injection type internal combustion engine. 
[0195] - In the gestalt of each aforementioned implementation, it is good also as "both the inlet valve 
and the exhaust valve have closed" during said automatic stay as injection conditions in step S560 of 
fuel-injection processing ( drawing 14 ), or step S950 of the fuel-injection processing just before 
automatic stay ( drawing 20 ). In this case, suppose that it lights immediately about the gas column in 
which ignition timing thetaig has passed among the cylinders which both the inlet valve and the 
exhaust valve have closed at the time of engine automatic starting. Thus, it is good even if easy in 
conditions. 

[0196] - In the gestalt of each aforementioned implementation, during said automatic stay, before the 
engine 2 suspended rotation completely at steps S520 and S540 of fuel-injection processing 
( drawing 14 ), or steps SI 010 and SI 020 of the fuel-injection processing just before automatic stay 
( drawing 20 ), fuel oil consumption was calculated from the intake pressure PM. However, since an 
intake pressure PM approaches an atmospheric pressure just before a halt of an engine 2, you may 
make it the fuel oil consumption of step S570 or step S1030 inject fixed fuel quantity, without 
performing count before such an engine shutdown. 

[0197] - In the gestalt of each aforementioned implementation, during said automatic stay, although 
the fuel oil consumption of step S570 of fuel-injection processing ( drawing 14 ) or step SI 030 of the 
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fuel-injection processing just before automatic stay ( drawing 20 ) was set up so that it might become 
theoretical air fuel ratio, it increases fuel oil consumption, and it is good also as an air-fuel ratio with 
fuel concentration thicker than theoretical air fuel ratio, and it is good also as an air- fuel ratio with 
fuel concentration thinner than theoretical air fuel ratio. Anyway, at the time of automatic starting, if 
combustion is possible by jump spark ignition, it is good. 

[0198] - The three-dimension map of halt crank angle thetast used at step S930 of the fuel-injection 
processing just before automatic stay ( drawing 20 ) was what makes a parameter an intake pressure 
PM, an engine speed NE, and crank angle CA. However, since an intake pressure PM and an engine 
speed NE approach a fixed value, the 1 -dimensional map which makes only crank angle CA a 
parameter is sufficient as just before automatic stay. Or the two-dimensional map which makes a 
parameter either of an intake pressure PM and an engine speed NE and crank angle CA is sufficient. 
[0199] - In the gestalt of each aforementioned implementation, although the 6-cy Under engine was 
made into the example and explained, this invention is applicable similarly with a 4-cylinder or the 
other numbers of gas columns. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The outline block diagram of the injection type internal combustion engine in a cylinder 
in the gestalt 1 of operation. 

[Drawing 2] The block diagram of the injection type internal combustion engine control network in a 
cylinder of the gestalt 1 of operation. 

[Drawing 3] The horizontal sectional view of the cylinder head in the gestalt 1 of operation. 
[Drawing 4] The top view of the top face in the piston of the gestalt 1 of operation. 
[Drawing 5] The X-X sectional view in drawing 3 . 
[Drawing 6] The Y-Y sectional view in drawing 3 . 

[Drawing 7] The flow chart of operating-range setting processing of the gestalt 1 of operation. 
[Drawing 8] The map configuration explanatory view for calculating the Lean fuel oil consumption 
QL with the gestalt 1 of operation. 

[Drawing 9] The map configuration explanatory view for setting up a operating range with the 
gestalt 1 of operation. 

[Drawing 10] The flow chart of fiiel-oil-consumption control processing of the gestalt 1 of operation. 

[Drawing 11] The map configuration explanatory view for calculating the theoretical-air- fuel-ratio 
basic fuel oil consumption QBS with the gestalt 1 of operation. 

[Drawing 12] The flow chart of the heavy load increase-in-quantity OTP calculation processing 
performed with the gestalt 1 of operation. 

[Drawing 13] The flow chart of automatic-stay control processing of the gestalt 1 of operation. 
Prawing 14] It is the flow chart of fuel-injection processing during automatic stay of the gestalt 1 of 
operation. 

[Drawing 15] The related explanatory view of crank angle CA in the gestalt 1 of operation, and the 
stroke of each cylinder. 

[Drawing 16] The flow chart of automatic starting control processing of the gestalt 1 of operation. 
[Drawing 17] The related explanatory view of crank angle CA in the modification of the gestalt 1 of 
operation, and the stroke of each cylinder. 

[Drawing 18] It is the flow chart of fire setting processing at the automatic starting initiation time of 
the gestalt 2 of operation. 

[Drawing 19] The related explanatory view of crank angle CA in the gestalt 2 of operation, and the 
stroke of each cylinder. 

[Drawing 20] The flow chart of the fuel-injection processing just before automatic stay of the gestalt 
3 of operation. 

[Drawing 21] The map configuration explanatory view for calculating halt crank angle thetast in the 
gestalt 3 of operation. 

Prawing 22] The related explanatory view of crank angle CA in the gestalt 3 of operation, and the 
stroke of each cylinder. 

[Drawing 23] The related explanatory view of crank angle CA in the gestalt 4 of operation, and the 
stroke of each cylinder. 
[Description of Notations] 

2 [ - Piston, ] - An engine, 2a - A cylinder, 4 - A cylinder block, 6 8 [ - The 2nd inlet valve, ] - 
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The cylinder head, 10 — A combustion chamber, 12a — The 1st inlet valve, 12b 14a ~ The 1st 
suction port, 14b - The 2nd suction port, 16 - Exhaust valve, 18 [ Crevice, ] ~ An exhaust air 
port, 20 ~ An ignition plug, 22 - A fuel injection valve, 24 26 [ - The 2nd inhalation-of-air path, ] - 
- A peripheral wall side, 30 -- An inlet manifold, 30a -- The 1st inhalation-of-air path, 30b 32 - A 
surge tank, 34 — An air-current control valve, 36 - A shaft, 37 - Negative pressure type actuator, 40 
[ — Throttle valve, ] — An air intake duct, 42 — An air cleaner, 44 — A motor, 46 46a — A throttle 
opening sensor, 48 — An exhaust manifold, 49 - Catalytic converter, a 50a- fuel-pressure sensor 
and 55 - electromagnetism ~ a spill valve, 60 -ECU, and a 60a- bi-directional bus - 60 b-CPU, 
60 c-ROM, 60d - RAM, 60e - Backup RAM 60f [ - Accelerator opening sensor, ] - An input 
circuit, 60g - An output circuit, 74 - An accelerator pedal, 76 78 [ - A gas column distinction 
sensor 86 / — A coolant temperature sensor, 88 / — An intake-pressure sensor, 90 / — An air-fuel ratio 
sensor, 92 / - A dc-battery, 94 / - A speed sensor, 100 / - An ignitor, 102 / - Starter motor. ] - A 
brake pedal, 80 - A stop lamp switch, 82 — A rotational frequency sensor, 84 



[Translation done.] 
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%m<om.^'- hizm®zmfii-rz>z.t \zx ftmm 
m<v&m&±ftmiz&^xm^m<vM&£ft*xte*x 

im*m 2 2 ] m&m 17-21 (D^-rn^simnm^ 
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(58HOIMB4K9IJ 
[0 0 0 1 ] 

fzWi&iz ftBMm i £ nttn-r * rattan i mwstfcm 

[0 0 0 2] 

[f£*oj£«] att*fflrtjtt«HKijv»T, 
**aM £ £ u £ ft* * ^jtwtfe t s * £ £ lb* 

fil^iirv»4 0-4 7 1 04f-&f) „ 

[0 0 0 3] 

[M^* J »*L<t9 t1-ilfS] -?>4 9 4£lM?jJb$6 

fca^L^fc C4< 44 fc«>* ftjttttH 

fcjPoT, S«H|fih«J8C*4rt*aHCUv»Tli, jtt 
[0 0 0 4] e»«aMfefr*»*a-*-Ai:, 4 

mlt, **jwjtt«tias&s*rv»4o 

[0 0 0 5] c.coX^iz^ LT*» 

t4»K l50i6rF , 3^aM<7)ffi*^4 4o Lfc^t, 
%M<r>*M 4 \ >rizxBMmtZ> Z t li^nTtlT** 

[0 0 0 6] ^ttl*#*fe«tt£nt::E9M^*ift*r 
1-4ttrtRa*t^:rt^aM»i, *filbB»K*&K***-Kt 

h ws^itM t ra ess ci i) 

K4tttt*Bflj&S*4£4:«4r#4v*fc*; rtiiMOi 
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[0 0 0 7] *»9§»4, S»#JtLfcrtj»«HUiJV»T 

*ai*»-+*i t**^«64l*5jtt«Ha»ffihi&»IW«ifc 
g<Oit# * § &5 1 -T 4 & tf> X*> £ 0 
[0 0 0 8] 

4/c*<7)^SiJ J:D f -?-Of^ffl^mtcov^Tieei-4o W 

^siGttonjttaHiu#jh&n«ii«P%aiix jtt#« 

&®w±MiW)ffl®ms.x'$>^x. BM&±*km<Df*im®. 
n trv»4«ffiojtt«srt«r!ferEjaciAcTir«64«-fr««J!i 
i-4 0 

[0009] tt»^K*»t&jac^jtuis«ffe*ii!*' 
20 e>»3WT«*)SI'C**o :©;i*c,, SIMFJhttltc 
4J v»TJEE$ifr3i K r 1 fc^KflSCTV** 

Hlc45tt4S«0<O^CjAc^'f 5 V^j5*i<0^fSi^ilJ*i-4 

A*i<o^(caiJHi-4o 

[ooi o] zff>tz#>, n®wkMm.&%M&.^WLit. 
£ li^jhfc^ k 43 Tff mn m k. x i&$c# t wm& t & 

30 ttgtUv>4, Lfc*«o-C, §tt*6ib«p^4JV*-C, S 
*0OA^Ci"f ^ >^-Cjft^cLTjtt*?*4i tTiWfgt 

4 0, rt«saw««teH*&*i&aK-f4£fca«TS** 
[ooi i] if*«2ie®^rt^aiig£tt#ihteKifijffli 
sst4> »*^iffi«^«^tc45v^T. «rien«saH 

«ws«int*^ iregMflCjbi*ft'fr*i&ift£a: 
«««>«ttartK»Rt«i*-r*ifcKj:9, Kittys 

^) o 

[0012] i*iittaM* j ign*ii«it*i*iittaB9t?ab4»^ 

t ti { *KHi:Tv>4 AflfOiBMSLn K Jtt« 
[0 0 13] :i UT, itttt«pLfc»'&U»4, S«3<75 

so jsc^c^ -f 3 >n«*w?*4: t^tgt 4 "9, 
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3 £|ft<D A&ftH SttttjLtettflNlfllitBfi* 1 IE 

^CElSff S K T k «4C# k CBC K 

i^iig?^ ftMowKSA * mm-t 4 £ k 

[ooi4] rt&$M*w«l*5Srt&«K-c*4J|&£- 

ttt» K v » r , rt «« H *» a ttflf ih«S8 k 4 o ^ »fr K 
flElfiff « T i: » t *»* C H t A: «» K 4 4 

TR*# k k WtK Htt v>iM«HitA * 

[0 0 15] :i LT, i»te»Lfc»'&-Ktt, fttOtf) 
**** 5 >^-e*8«E*BJj6S*4ii:56«nrii6fc4:»», 
W««B5oa«KHi&taUS»=-r4ii:*«T?S4o 

«Rt:Jt »)M&3*iTv»4tl<frfcH, A£BNo€IM|c 
±a«rK«*Srtt<8fl-*««1-4itCJ: 0, 

4 0 

[0 0 16] ffi^4|B«0|^je«H@ttflcjh%IMltlf9 

i e*w>«MtK*v»T, mmnmma 
# t icn c fcttss t » 4 1 *je s *i4««oi*# 

- H=*»*ift«t-r4£fcCJ: >K flIIBBOiJMfi 

vmt-r t sr#mti-4o 

[0 0 17] f*J«*l»jWR*C#- bWWfilMf* 
4*frCUt, §»flfJh^«'ft'*^JS^a»±v MM© 

KEEIMt8 K T t »sc# t K n C 
»Kft4 k*£Sft4«ttO«ft#- h »=*«-Sri3l*t-j- 
4 0 ZOZtlz* ft««BQ©a»ffJh«llK*v»T 
EttfrS c t r ^# k i: **# K HI C T v » 4 © 

[0018] ;ut, i»*&»Lfc»-frKi±» mvw 

F«9««H«>il<EIBS&*ajSlt-t4£k* f t?§4. Mt&S 
5 Gtt«>n««H Sttff jhtetttUfHttCli. W** 1 ~ 
4 ©v»r*t*E«©*«K:iJv»-t\ Bfriegi&^itBtiS-g- 
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E*tffg t- tpr^# k «f k k hi: r v» 4 aitm 
[0019] &w>&±mm&5WJ8.^mt> mmnmz 

x®.%& k k tfXK m C x v»4 Affio^ttSn * 

e c t 1 t* s &KMcx^z>%mm<o%. 

io [0020] temmz&vh&<x&ffflii&i&'rtn*%ifr 

<r>mmm.to\z®.%%*j&is.Lxi>, *<Dm.&%\**-kv> 
**jfekft4a**^*u^sv» 0 z<otz»t>. mmfrmz 

*4jRttO«*£rtfc»frSC«:JBJS L«tv»£ k K =t ») , 
i*g:&&#rim*l*it-f 4£ kj&*"C£4 0 Htc^:<*iAc 
w nit 4 v^^tfrHtc *> 4 ^HOiMrt zS-g-^ 
Sr^L^v^ittzJ: 19, «fttt*«&R«»Srl»ih1-4£ 
t^-e^4 0 

[0021] ®^;fTgi-*)4^;«itcov^Tii, JSi&^t- 
20 ^#7!>*i«M^tt45t** i «v^T% &ttfltjhtt«-e«SC 
ffe»=*4»««)««Si*3K:iR'fr«»i«JSRL4v> 0 
i k K £ >K $Si&^^*l-i«M/!i I i!JP^4wk(cJ:or^ 
jUtA*S«k 44<0*Kih1-4 k k <> tc^Hc4^«-?B« 
SrK&lh-r4£k**-Ci4o 

[0 0 2 2] Htc, a-Mcojgfl;*, R*;#kS^#k 
***»cPflCTv»4^,fgitcK4£klcj: gfdf?jh*U 
h«^IWC#- HkM&MW^Hrt-* - k Sr 
Kfih-t4£k**"el4o 

[0023] it*«6fe«coi*i^#Ka»f?iiitet&siJffli 
30 Bl*^i ~5wv>-r^fB«w«*tc^v»r, 

L T 4 Att ic -o v^r aE *> K * ^c-f 4 g iS$&SbB# 

£ k «r# fK k 1" 4 . 
[0 0 2 4] $Stt^lci5lt4.ac^B#»* s JE«Sfi : g*«ai- 
* 4 t± , HE»ff S ^ T k k ^ 13 

^i§Lrv»4^-g-* s $)4o IWlT^SCJtLT, 

40 Mt*i?iaTtiv> 0 

[0 0 2 5] £W£klcJ:i), EUgffgK-CKStffk^ 
^# k IZ m t T 4 F«3 Cff ft-r 4 

-k4< a»te»^KS[%»=«*s*4£ bimnt& 

50 [0 0 2 6] St*« 7 gBttO A«K«BQ & »f?ih$&«)$IJffl) 
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[0 0 2 7] MWM!F±1xatzi3\ t *xW&&h»jK.ftkii* 
t®^;# t mtfr fc K IB C T v»t i »^»l^<0^# 

p»#t*^ 3 yyzm&Lfro&wii&wimv&'X? <{ 3 > 
^mtr k * * o«sj»s t ^fE jsc^ib 4 

[0028] m^Bf^WLnnmm^nvmittbWivm 
[0029] ftm®m*mftmtt!£f*immmr-z>zm& 

k&XiZMCX^XgWjt&WlftViamiRM? <f 3 

t »wc# t \z m c x v> r i mt&mm^mnm. m ? -r 

& « Affi<o«SttSA £ jWE I**! 4 ft-frlKKSI t f 
[0 0 3 0] iHt, gfti&ft L Kli, 
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[0031] tt«9(9eiftoF«3jK«Baittffjkten«flp 

flt Jh«« fc o »fr m%& k iz m C £ 

«*SrtK*»«:.l»#ti-«itCJ: »>, Pi^H <*>£!& 

[0032] A&aM^nttli£n«8Brc*£^ 
20 3 >y*mM\~fr^umi&®ft<r>&X9'( 3 

[0 0 3 3] £ 9 LT, HM&MLfc*frKtt, <J>M*S: 
[0 0 3 4] 4iJ, «Sfl-«r««SrtKi«J»i-*Jti60J« 

> -?ifinm®.w k. x <o mm ? tt-r v»* 

[0035] »*^i oe««>i^««Hiib«ih«&tt«i 
ti , *> « « ** - k ic Mfi- 1 mm-r z> w.% # 

40 ®m<n&X9 4 3 >^JUli)|0«S8K)a:4 

s g 4 rS#SttK.$= t i- £ k i #m t -r 4 o 

[0 0 3 6] rtjK«IW* f !Rft*- H*i*3!Crt*«Ht?* 
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m k & » x t ttfxizmcr^xs mt^m 

[0 0 3 7] C ■? LT> £i&&8)L7ti§£-Kli, -J^'S 

[0 0 3 8] w#3i i i fE®<ort^«§gg®)^ih^ii©J 10 
mmmii. w*^7~i om^r^iem^fiiJSKisv* 

[0 0 3 9] g|*#lhl^iS^^#Sti. §f&#Mh#c 

[0040] mmtemno&'X* 4 5 v^o^tww** 
&g k £ ® j£ l -c *> ^ w »^ j± o # j* c 

amsft^it ? *t 4 o -e e »#iii«s -e « £ ® js l 

KJ:oTffi«a;**jiai4:44 0t|»jh1-* t t^izMMk 
[0 0 4 1] Hfc, a*A<0Jg«4r, «R^#tSf^#t 

[0 0 4 2] M*£l 2fE«OI*I^«IHS»fifJtteS6*!l 40 

fuzwic&'xmw? 7 > \m u * * *c«©««£rt 

***t:H tjft^cR*^ 7 > :*&&fnc*£^igj<7>l*|-t\ 50 
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[0 0 4 3] RfctffcSf^fc^KflBC&iAcRff*? 

tiEsi^s 

t km 9 > * ^ jbh«t k * h ^.m* 

4 \z \t „ a u^ii l left id k 

5 V^^gJlll-AjKtttt, i ^^#£1" 4 n]" jilted 

[0 0 4 4] SK, £ rtllH© 
tt iz ab 4 jKtto«ft£n ic#41" h \*W$k \zmXt 

?^ mmmgkizmmzixhz b&%^ 0 L&i>. + 

[0 0 4 5] ifc, mKSO&XVJ 5 >^^o; t * 

^ 5 yVkzxWimz&Xixt 5 >-^**ii|3fei--s5t«J: ■) 

#4o 

[0 0 4 6] »*5S1 3 8BttOrt«MRng|b«jh^ttftli 

[0 0 4 7] rt%«H;Pffirtai*£rt^H?&«4te 
jhttSS tSo >t»-fr ?> , t 

t m c jsc^cr* ^ 7 > ^ ^ JE£i«r e * 4 

# t ic ffi C fi^cKBI^^ 7>?ftV\wl\,zhz>^M<r)m. 

[0 0 4 8] iU^ i»i^l&U/cJfe&-g-fc»i, M<0 
^iAc^-f 5 >^-C^&£|?a$&£-££ifc75*in"i!£fc&lK 
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«MR# t ***KH CjftjfcR** 7 v * A 

[0 0 4 9] ftjBMwwttnmttttiBMW"c 

iz, ittflt±«F«-MCJgj«^««i. rt&*8B80lii&teJh 

®ft# t iwc# t k n t /scifcK* * 9 > * ft m mro 
Kft#t#M*#£a*# km cambism 5 >?fm>mK 

[0 0 5 0] ;U"C, SIM&16Lfc*frKHU **J<0 

<5> o 

[0 0 5 1 ] lf*^l 5fS«0|*|gS«B8gKi#ih$&«jSIJ 
*S««±, W*£l 2KfW>*j£KiJV»-C\ KTRft^tt 

w c 7 > 9 m>xm<r>vm k * * t *se s 

*«fOfft*#- M=*«-*i*l*1-.&£iKJ: 0, 

[0 0 5 2] l*3«S«H**iR*#- H*W*rt*«H-C* 

i IMS 5 Jh it tff K U v » T , MBM H # S ft* Jh ttffl k 4 o 
K»*C# t Pft# t U Bfl t;flC*H* * 7 > 9 

®K * v»TI8UR# t 8Eft# t K m C j£*H# * 7 > 

* A wfr k $> i> %n <omm i*i * **e& **Tsg 4 a-g-ft 

[0 0 5 3] iUt, ilM&ttLfcft-frKHU **J© 
^T-£=&£ffl$S * f "Tt6 tit*). 

1 6fE«w^eiBiei6flfjt4&16WiW^e»i, W*«l 
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rtr% w%#km%#ttf&izmc&-xm%-9 7>9n 
vm Khz, %mx^o%m<r>migmn \z * u 

[0054] &W)W±m&&%,Mf8.^mi. gt&#ih# 
io t k m c /sc * 7 > ft ja. mr c * ^ »«£n 

[0 0 5 5] jfttjfeR*^9>^ft«0$t««>j»j!ftSrtK 

&'Xm%-9 y > 9fk&<?>&.m<VM&Mft lz&4&iMJ&. 

[0 0 5 6] Hl^ M-g-ft^Jf^^, Kft#t#ft#i: 
#*t=BBtTv»45t«KH«i t iZX *). Si&^lh*^ 

m^»»ft#- nMM-aw^a-j-* - 1 * 
20 [0057] 1 7 s mw±i&mm 

ftttJS S ftflt^ftfl 1 * » J£ L fc C |*3 «« H S: i ft 
fltlhtt»05rtj»«H«5««Wrt-C. Kft#tSfft*t** 

[0 0 5 8] Wt^t^CH CTw4*«li 

&&ftw*mm.ftmz$>h%mx-$>z> 0 Lfc^t, a 

Hiflt jh«SS C is ^ t 9Rft# t ti»*CBIC-Cv>4 
ft ffi 4 K U , i 16 tett L »-&• tc flO \Z & 

X9-< 5 >^pj*-r^ft«ii±. i^tcws^i 

i&tejhttli UiJV^T [ft ft# t & ft# t m C X 

40 &ffi<oM&&toi:Xft&jX^1£*i&&*tmkLX\,* 
i> 0 ZVZklzX *). &Witf5W%1<Z%>®<D&X9 -i 5 > 

[0059] ic a»fe»n*js^c¥att, fliii^ 

Sf&*6i&l$K> Kft#t#ft#t3»**KHtTv^ft|§i 
<OF*3T*. *^C^ -< < >^**^ilLTV^ftjgiKov»TI± 

xizm cx^&%m<nBMmftizft&i-2>m&fiimn 
\zm&$iu mmm%kizmm2tiz>c.ttf%^ 0 l.^ 
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mm&u&z-m&&iz-r2>z t^-ei 4„ 
[0060] r*jsi 8iem©rt$>*iKa®>#it&itiftU 

[oo6i] a»s&»ii»jftj*c^««s *na»#fi 1 7 1 

[0 0 6 2] jS*^5>^**, &2 »>*ai-4i+fl- 
&j^ri*fr*>ix£v>rtKgm£*V rt^«B8KtoT$f 

iL<^>„ i^it^fb, attaMfcP*jft*#S:H\ A 

(/^^feortT-Stc^PI^^ 5 > 9 ft i> gii L T 

[0 0 6 3] n*gi 9tm<vp\mmm&m&ik%iW}m 
mmmt. 7i£»ii 8fEf&<9fi*j£Ki5v»t\ 

c«fMU*#* 5> , «A# t mm t *** K H t r v> -5 

rt £ iAOE.S* pJUfc 4 «#*tttffi tt4itt(*ikt 
4 0 

[0 0 6 4] rtJ^HWffirtPftl*3£rt*^H-C*4»£- 

[0 0 6 5] ^Ut, a»tettL fSl» 

7i^:(il 8fB«0#^t-i3V^T, ftr£rt£ttH»\ 
*H*#tfP *■ BMM rt if 4 « rt « 

ftmwtmxih*), tUEiiMfih^s-fr^jft^siis rt 

*&«H«>aiMitjLfflMrK&vt-r % rtgMMWSIMFibR 
A t 4 o ««- K t 3 Wtfp t K HH C tz &m c 
& 4 t Mfe 3 ix 4 ftffi «*«ai*3 K«fl- * «Sf + 4 i t 

art * * * pt «g 4 a«ft«ui ttsit^att 

4o 
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[0 0 6 6] rt««H#«rt*tf*rt**H-e*4*fr 
k, a«j#iti$a^$u§^3M£ii, rt&asoaibteib 

1t«r C is v» t » rtf&BEH a* a ftf? Jhtt« t 4 o \z 

t swt# t m c fzvtm k 4 4 1 its s n4 
j®^P*8 © i »f£ih#!K i5 v> r pr*;# fc t *** »c 
i-T4 0 

[0 0 6 7] :Ut, attJ&ttLfc»-ft-K»i. am© 
rt«S*HoaiEIBtt4:iliJSKl-*ifc* t -e§4. 

* ««s rt u * * o ssffi am # v •/ ^ J rt tt 

JhtttW*w**SrtK«fl-«r*Wi-4i t KJ: "J, +»4 
T X m&mt tr ttH Wtff ? * 4 i t # 

4 0 

[0 0 6 8] 8t*g2 l|E«i©rt^SHSa^lhS&16©J 
glllllj:, S*«l 7lfclil 8sZm.<om&.lz&^X, 
«rIBrt^«Mt±> h K=«m«r'4t 

20 muw*rt««H-c*»)^ HtrlfiStt^lh 

i*«-frnjg**a»i, rtj»«Hroattfltihifi«rKiJv» 

SC* t M t C 4 4 t jijg S P.Z>%.ffi<?)®.% 
#- K J: >K rt^*SKrogl6# 

ih«^ * v> r j»«Srt * *%j&fc?Tffi 4 

[0 0 6 9] rt««W5WR$C#- HIWrtiMWf* 

30 fcift*l# t t K H C fctt« fc ft * fc * 

# t C T v> 4 ^^Wj^^^rt 4r ^[ejtt^cVttft 

a-^«Ati-4 0 

[0070] :ut, itttettLfca-ft-Ktt, s«J© 

2 2Ifi«cort^*iPSi!)<?ih4Si&»J«SM«±. W*3ll 
7 -2 1 (D^-ftifrfSM<r>mi8.lzt3^x. mrKSKi^ih 

[0071] i»flfihi^a^®jS#g!:t±> iift^Jt^ 

!SOrt«SaHw5ltt«rt-C, KjR#tSMR#t*«*KH 
C T v> 4 jKHOXtttSrt Sr jWBj* X *J tt 4 t 
1-4 i t HiDxT, t^ti^t^CH £T>>4 

[0 0 7 2] a^WJBift*, Sttflt±«SBUi5V»riR 
t t K t T v ^4 IS 4 £ t HJ: 

so »). a ttfltjh* m^w*?*- MB^a-&ft 
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[0 0 7 3] 

[^m<o%m<D^m cuifc^sti] [2ii±-l&l£ 

[0 0 7 4] i>-7V2IJ6-3«0v'J>r2attLT 
v>& 0 123 -126 Kijjrfrfc a K 10 

#tt t> ft* -> v > r^- v k 8 twTEii? 1 0 

[0075] f Lr**«gioeii, ta-fnf it 

»#12a, £ 2 1 2 b £ J: If— *tOSWC# 1 6 

tfWilfblXX^Zo -<Ort, 2 a »±||1® 

H4a S2PR^#1 2bli^2f 

^tf- H4b — ttOitftft 1 6 B-ttO 

h 1 8 iC-g-tL-Fttft^^ttTV^,, 20 
[0 0 7 6] I3lily'j> ^frco'v 'J V F 8 CD 

- M 4 a&Xtfm 2K^f - h 1 4 b JilfrE&tKKJS 

Tv>4, Sfc, f lK^l 2 a £ ± ^ £ 2 ®$C# 1 2 

1 0l*i §*J: 0 2 2 if 

E«SfLTV»« 0 i«iftlSlt#2 2 Hl±i>v> 2 <0 

(jy.T> tecuj tfjj-r*) 6oi:i!),i«aio 

ECU 6 0I±. KttaMMfv^KBtt&fLfcWB**^ 
#5 5 (02) c9|gl&-fi--r-< Sr. ^JE-fc>*5 0 a 

(E12) Kxfctii$titzmm%-wL<gi*}<omwi£i}P£x- 
>*j>2(ommvtmti,z&cxm&-tz>ztiz£y), m 

ftE.UWni&ftLX^&o 

[0 0 7 7] 12 4 f± fc' * h > 6 <^HffiC0¥MEI, 40 

12 5 li§3 tciJ»t*X-XBf®0, 12 6 f±l2 3 

Y-Ywwmx-$>z> 0 mmstiz x n hb&iu^k^j&s 

tf* I-V6 ©lHWfct**»*MMt# 2 2 4>T2r*&jA 

[0 0 7 8] 121 tC^LTtrt <, £-->'J >^2 aOfg 
18^*,#- h 1 4 a liBR^vi*-;!/ K3 Ofitc^J&S 
*t-fc*18Wtai&3 0 a £rt-L-C*-v**>* 3 2 iz& 
^$tLTV^ 0 J fc, £2®£t#- h 1 4 bl±^2®^. 
I§3 0b*^Ltt-vJ'>^3 2i:M^n-Cv> 50 
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So icort, &i2f^IB3 0 brttcli-e^^ix^jjiE. 
Sljffll#3 4ri i EttS*fCv^ 0 £*i^co^3it$lJ|i|l#3 4 
tt, *ScOvy 7 h 3 6 Z-f1-LXmm2iXX^Z>b# 
fc, iW->t7h3 6^LtftSS;T^fai-i'3 
7 let r>B§B§i2B£JxSo ££K *UKMf0# 3 4 
JSfcSiifcfc'frKMU *S1«MW*-I» 1 4 a*>**5>» 
ASit*«jR;UJ: 0rtCttSlv»S|B8tS (12 

3) MC4„ 

[0079] t-^?y^3 2 J±®^,^^ h 4 0 £tf-L 
Ti7? 'J-t4 2 CiWSStL-CV**,, h 4 0 

rtKJi*-? 4 4 (DC^-^t tz\±*7-v •/*■*-*) 
\zi.-oXmS\^^-i>7.u-y h;u#4 6#Eg?ttTv» 
So iO^D7 h;w#4 6«ia (*o-y h;H3ST 
A) (±*ny h*HS*^4 6 a \Z «fc •) ? *U * 

n -y h^#4 6 i±se^twi&c-cggjs©j^i$^s 0 4 

fc, #y'J>/2a 0#SH&#- !• 1 8 l±»M^-^-**' 
K4 8i:3g?ntv^ 0 i^*jUK4 8(±fti»3 
4 9 *^LT#jK*8KbLTtt»fcStWL-rv» 

[0 0 8 0] El 2 tc^L/cri: ECU 6 0*i. xv 7 

fflEfc««3*irt:CPU (vOnrn-fcyt) 6 0 

b. rom (y- K*>y >*y) 60c. ram 

>^W^K'J) 6 0(1, A7^77^RAM6 
0 e. 0 f ^J:^m^mS&6 0 g £flSx.TV> 

[0081] v )vm&T Ktfemir z> *u y 

»>t4 6 ati^n^y h;i/^4 6 OgilJRT A tcjt^ 
LfcBJlE*A*i»6 0 f i:XSLTv^e T*4r 
;i-^^;i/7 4 H*±T^-fe;HBffi4r>* 7 6 7&^^#^t^ 
ft, 7 ^ -fe^ 7 4 e!)K*a*t A C C P ICitffll L 
fca»iEtA*iR6 0 f »:A»LTv^ 0 ^U-^r 

^ y^8 Oti^ h y y7>^>f ^fftf S L SW4:A 
J@»6 0ft:AALtv^ o Hie85:-t>^8 2 ^ 
7>^>^7f (IU*B&) #10' EHEi-*«^lH*^< 
;l-X^^^L> dom*/<^X*rA*HIB6 0 f 
Ltv^o ««2pJgiHr>-9-8 4 liWitfy'J >^2 

^^^L. w<Offi^/^^SrA^EIS&6 0 f tzAjj L 
tv^o CPU 6 0 bX~\*$Zffim%}*>*)'8 4<DmiJ'* 

^A^ft*t> 0te$Hr>-9-8 2<OffiiJ^^^X<7)«JS^ 

^XP^PBT-*^) 1 0° C Ai Dffiv>#J#tgKT. ^Jx_ 
[0 0 8 2] i x/y>20y'J> y ^ 4 
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0 f CAALtv^o V—*J9 3 2 
®^JE-trV*8 8* f lS:tf<bfU ^-v^y* 3 2(*JOi& 
^JE («RA£K*>Et73 : PMK*tJSLfcffi;&m 
EE£A73l]j&6 0 fKA*LTV>£ 0 9ffi.-*-*fl'V4 
8 l±S«Jk* Vt9 0 tf&tf b ti, i;jed« C fc m 

#SEEVo x*A;£>IIll§6 0 f tlA*LTV^ 0 fr&L 

«(*3<0^£E*PlClE;i:^ai*l;£F?rA*©K6 0 f K 
A^JLTV^o JS«$h."CV>4A7f V 9 
»±A*I3K6 0 f CAALTV»5, i/^7>^57v 

PDKlSt:fclI-5|-£A2j[l]S&6 0 f (CA^JLTV^o 
[0 0 8 3) ffi^HIS&6 0 gli, £**«Ht#2 2, ft 
EEsST ?f-j.x- ? 3 7, h;i^4 6 WlEi&ffl^e 

-?44, mEB* k*;v#5 5, -i if-f^i 9 1 0 Oisitf 
j*?-?*-:? l o 2tc^?nr, ^-T^j-X-? 
gf 2 2, 37, 44, 55, 100, 1 0 2 fc&HU 

[0 0 8 4] ^t;j->->*>2 KiS^-C&l&^T^Kfffc 

7D-ft- \-*¥<r> i m*<v® i m*-Tv rs —j -cs 
1-= 

[0 0 8 5] S1\ iCt-t>*8 2 0j|fA^fibft 
T i^4 x > ->* > HJtetfcN E is X tf T ? -tr )Umm* > V 7 

(JS1T, T^-fc/uPHflEfcffc-*-*) ACCP**RAM 

6 o do^aiatcsa^-jiin* (s 1 o o) „ 

[0 0 8 6] ifcK. x>yv|lIgtNEt7^*;« 
AC CP tlZ&^X, U-vlfiWiQL^fffit 

4 (si io) o ioy-v*s»»i**QLtt> 

m.K'Unmzs.yyy 2<T>mti Vfrir tt 

iQLti^ll^fcJ: r>##e>*U 12 8 fc^r fc < > 
T 9 -t ;WMJS A C C P fc x > v > Hte&N E fc £ ;* 
-^itiV77tLtROM60c WKfEHS <itv> 
4 Q XT 7-/S1 1 0 -Clii^v 7 /CioVT V - > 

[0 0 8 7] ^(c, 'J->lftiSltlQLU>y>lil 

3o<o®itRI, R2, R3 0v»-f*i*jWME«l*fc L 
TM:3t$it« (Sii5).:i Lt-I, 
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T-f4 0 &ib\ BJ9(0-7 y yi±, ^fclOlKJ: & aKD4 
£ ') - >«*WMt*Q L fc x > ->* > Ete^ 
NE fcKJSCTt££L£f>0-e$>iK »;->«*Wt«* 
QL fc x > ->* > [gJIfcgfcN E t fc"f4v ^ 

fc LTROM6 0 cftURfltSttTV**. 
[0 0 8 8] iOJ:^ua«E«*#KJesn*4:, t£5e 
Sftfcafcfit&R ! -R3KlSi:TlB#H«it»«*«Wtl 

»Q L £ J: tfx > ^ >04£StN E A*«#«IQ Ql i H 
10 /hS v»a«fR*R 1 TM±, ') - >m&&M&Q L C 

h > 6<OCDfB2 4 1*1 (- jiff Lfcf^, CflSB2 4<0^®2 
6 (04, 5) U««-r*. H»ffi2 6H«SSUfc«» 
li^t-tirL«i>^tLoo#ibLT*A7'7^2 0 2:#OIH] 
«5 2 4rtU^«»'fr*0I*JBJS-i-4o ^-LtiOi^ 
BT^tl^K M7*7 ^ 2 0 i o T jft A* J ^ 

20 ^t^Ltltttffb^iH'f iio 

[0 0 8 9] 4fc, U->«S»i«lt*QLiJJ:0 r x>$? 
>Hie^NE^^QQ 1 tWQQ2 t<D®T$> 
43te^itR 2 T-l±, V - >«3R-**t*Q L KJ& tfc* 

4„ f(Si|aiB©i»Jt««rtKA^ftfc*Jw«S«ai 0l*I 

30 2 0 § <0^l«M>4 J: ?T^tT.4 HIT % L fc r t < jft A 

^5^2 Ofi'BI<73lHIgP2 4(*HCt±pT^ig.^g* i ^$ 
*l* 0 -€-LTio«ttoi«r*S«a-6-StK:jiSc^cr9^2 OK 
X o T *A**=5r $ tt. S fc £ <0*<K'K&\z X o T««S 
1 0l*J^* c &i6-2.^tft^/i J jlM?tL4 o -f^fe 
*», SteM^R 2 T-(±«r^LfcSfeffl^R 1 i •) tfiKS 

*R1 fcate««R3fctoftC + m«J*t?»fe*4K 
/U^SE'[fc**aS*4£fc4*-C*4o 

[0090] y->«sfi-*w*QL*io f x> -aviate 

40 akNE#«W«LQQ 2 <t *>*£v>#"frfl!>ate«#R 3 

OltiE : Sr : fTofc*S«-»«-®^;ffSKTi«*fr4o 
M^J±«RA^waEA fc fc t 1 0 rtK»A L 

4^**4) O^KS-g-K^ja^a, -<OS^, *S) 

[oo9i] ±&Lfzmnm®.Wi&&mizx <owt^ti 
50 fcate«*uafe-^v»r*ff sft4«»*»*w«i»a«> 
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r ^ 7 > * ASKMBifticii^ s &<> 
[0092] ^ftisitaiwfip&g^&ass ?n4t, 4 

^■fe^SiftACCP, @ga-t>t8 20fl^f>#f> 
tf»<bf*fc*tTV*a®&EPM, ^ilT^ifc-tr >-*9 0 

o^*»t>#t>arv^^Jt^mfflv o x £ RAM 6 

0 d©fHi«*C«*&tr (S 1 2 0) o 
[0 0 9 3] ttJSLfcaigftiftKSgtoaKT (IH 10 

7) , illK«l*R3* t »3e*ftTV»4*»5*»*»« 

(s 1 2 6) o m&ma£R 3^?atv^ 

fcWSSft-fcW'frfctt (S12 6t? TYESJ ) , f» 
ROM 6 0 c IZWcfcZtiX^Zm 1 lOT^^fflV' 

Jt«*«»i»«t»QBS* , JliaS*L4 (S 1 3 0) „ 
[0 0 9 4] frftWJggOTP&tB&a (S 1 4 

0) iHTfcft&o £©JfcftWJt#OTP*tti*!!Sfcov» 

TBi 207n-ft- h \z&-3^xmm-rz> 0 

**OTPjmi»a-CU\ tf, 7?-t;^KACCP 
**^ft#JfS*IJ Sit K0TPACJ®x.TV»5 
mMZtli, (S 1 4 1) o ACCP^KOTPACt* 
tl\£ (SI 4 IT TNOJ ) > KUfflWSOTPKtt* 
r 0 J jOTRses*.* (S 1 4 2) o 

[0 0 9 5] — -fj, ACCP>KOTP ACT&tUf 
(S 1 4 IT TYESJ ) , i^ftitii*OTPl-t±fiiM 
(tfiJxCf, 1>M>0) (SI 4 4) . 1"* 

Q — QBSl 1 + OTP + (FAF-1 
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[0 0 9 6] Ell 0KH "9. Xf77*S14 OCtSft 

^fF^JSALr^ft^S^^WJgSit* (S 1 5 0) o 
r (1) *6ttB*Tfcv»„ (2) SSfTLTv> 
4, («jttfifcW*«STHW£4 0*C) (3) ^*Jt 
•t>t9 OJifStt-fb^TLT^-So (4) ^SftWli* 

[0 0 9 7] ^Jt7-f- K/t? ^*fF*««ar LTV»^L 
»f (S15 0T TYESJ ) , £$Ut7-r- hVt^^ffi 
^FAFt-€-^^ffiKG^>Stli^fi : ^n-& (SI 6 
0) c ^mYG7 4 - V'<y ^«SiFAFI±^lit-t>t 
9 0OtB#K*-^v>TfrW£;ft.2> o 4fc. ^VttKGti: 
y4-V'*y9 F A F K is *t £ . <p'bm 1 . 

v>fcgg&Jf7>r - V'*-j?W®&.m*&ffi¥-6- 10 7 
3 6 3 *tTv»4rfc 

[0 0 9 8] —15s &SUt 7 4- h'J< v tf L 
Tv^ttUdT (S 1 5 0T TNOJ ) , &Mit7 4 - K 
>-<7i>#&FAFtct±l. O^IfcSeSft-fc (SI 7 
0).7f?7S160ifcliS17 0<D#iiZs M^m. 
*tlQ«Si<ort <**<b^4 (S 1 8 0) o 
[0 0 9 9] 
[SU] 
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0) + (KG-1. 0)1 



[0 10 0] -9 LT-IM«MI|i«ai^»7t 
4*:, ^f77S 1 2 6KT, agflR3Bl^ 

-ri*>*.ate«iSR i , R2©v»r*t*©»-fr»i 

(S12 6T TNOJ ) , «*Hfttt*Qfc«S\ JI^IS® 
SfcJe&a (11 7) o^f 1 1 0 tcr**t>tLTv^ 
*'J QL*»»3e?*L* (S 1 9 0) o £ 
7 LT-SJ^WtJMUfPJaafcfrr-rao 40 

[0 10 1] il^iLftUfiP&afcEll 3W7D- 

i:MWi:$ff?^*IT*4<, ^felciJv^Tx^ 
v > 2 o i i&^ih^a^ it & o 

[0 10 2] *ittffihw«n&a<«wtts*t«t. t-r 
n WiW)t%^ z mfe-t * * * wigtti jwr * ft ^ 

(s 4 1 o) o mx-i£. *?a-tv^8 6^<b^tii^n4 
x^yv^iaTHW, r 7-t;i'MJK-t>-9- 7 6^<b 

•J 9 2<omi±VB> * h ?77>7^-f 7f 8 OWff 50 



+ /8 
- [5U] 

S L SW^f>^aj^tt^rv-^^r;U7 8 Ogg-^ii* 

mm. 9 4<o-®-^^t>^m^^**ii 

SPDi RAM 6 0 d<7?fiMg^i£t::gc^&tfo 

[0103] £ n h<o&mvtmfr h g m&±&ft 

&m$LL£:frl§frjb*nfe2ii& (S 4 2 0) o «xlf, 

(1) i>-y> 2**««&T*»>*»-3a*LTV»4sv>tt 
gg (x>^v^fiTHW#*S±RttTHWm a x 
J:"9iffi:<> *»o*fiTHttTHWm i niWv>) , 

(2) 7?-b^^7 4 3&*Sf4*tTV>4v^ffi (T^ 
-fe;l-§ajtACCP= 0° ) , (3) /t7f'J 9 2<DftM 
*^*-&8JSmJiT*-&«c^ («EVB#JM!I5fll 
±) , (4) 7U-^^7 8 75 s ^ii4n.TV^« 
IS (^ h 7 7"? i'^'fyfifS L SWA* ro 

NJ ) , *J:0f (5) *M**fltJhLTv»4«|R (MS 
PDt5*0 kra/h) T*&tO*ft (1) ~ (5) 

So 

[0104] ±tmn- (i) - (5) <7?-oTt«ss 

nTV»*v^^-lcttgtb^ih*#»i^lS55:t LT (S4 
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20t TNOJ ) , -Ittl^^TtS,, — 2u *Som:ttt5^7V^ftCAfi^ 

^^M^^Titb^^r^lh^Hi-^i t >K gift 2 \tb%nx-hi,<r>X^ #y'J>/2 a Wff S^H 1 5 

ffih^^^L^^lCli (S 4 2 0T-TYE \,zmrZt<X~Z>tUZ. 9 0° CA, 2 10° CA, 3 

SJ ) . i-f. ma-t-Sitt^lh+^^itMSWHte 3 0° CA, 4 5 0° CA, 5 7 0° CA, 6 9 0° C 

wcfctfteztiz (S430) o znztKX*), sun? AtfmM-rzo :wo^7-/?ftcA, mk\m.% 

^ 2 a <D$5$g 1 0 Kj^BiMW***? $ ft* 0 [0 10 9] «4©^5V^ftCA T^fEa^^ifc* 

[0 10 5] *KH1 OT-^^j^^WiSUffllia^ ***#i»!ft*QB SiTiliffl* 7 > KK^ Lfcv^-S- 

#itIS:5c^^ S tu tic J: »9 $jfH**f»rt* TOJ KMt (S5 15T* TNOJ ) , Z<Dii, -B. N jfci&a 
tfc* (S 4 4 0) o St-^^SUffllMS 10 SrUTtSo 

<o#iL1S:5e#&s*i.* (S 4 5 0).:»:tcJ:!)I I o l l o] —-Js\ ig&<o? ? > *ftc A**±iea^ 

«*H- 1 jft * t ##it l r , a: *> k i > v > 2 co a Mitm*mnmfti * q b s it t±i * ? > * a k m s *■ & 

fltjL1-*o *fci>3» 2to^±^J: 7 (S 5 l 5T- TYESJ ) , &KWM§mit& 

(Dm®i>1¥±-tZo *MflflQBS^!li«?iiS (S 5 2 0) „ ^ 

[0106] *lx'&&^ &&MteMMm®M<r>m%itf co&mn. m&mmtmnxkm (mi o) <r>*f -^s 

K:5e?fL (S 4 6 0) > -a.^a«r*?-7i--5> 0 1 3 OtmCfel^ffb^ P M t ^ v 5; v 0fe 

ii&^it^^fSW^SUov^TEl 1 4^)7n-ft- SNE tK»o*v>T, EI 1 1 Ktk ? y^SH^ 

@B#w<a»WJS83KTfgfT 2i%2>*&m-?&2>o [0111] JfcK, aft> ®.%ftm.K$>z>i") a 

[0107] tti*m?n5t st> BEK&msn 20 w^ffi*^- <ht, r#j -cat-*-) i (s 5 3 

rv>4««SPM, i>vV@etNEi5J:^7>^ 0) « SStECO:? 7>^ftC A#>?>x v^ftco 

£|CA£R AM6 0 d Oft*««K«*iitf (S5 0 ->y aOTR»ffau*4)4»«r«WfLT# i *KJ6 

0) o x^5?vi^NE*« TO ( r p m) J *> fi. 

s*4**i£sfi4 (s 5 1 o) o -it, nm&it^m [0112] m*.\i. 210° cA-e*4»-fre«±# 5 

ift*WM3<D!aiSE&T?*oT, *f;xW/2^ <0 v 'J > ^ 2 a 5 7 0° CAt?**i*Ktt#2» 

lciJ|E«r^lhLTi3P>-fx NE*0W^-& (S 5 1 0T v 'J > ^ 2 a 7W$Wt®K*£ - t tfmW-f i>o <kKm 

*^«*fMQBS®aiffl^7>^^^5^* f #iJ^$tt Qi#*S2^tri<ffflS*iS (S 5 4 0) o 

5 (S515) . [0 113] 

[0108] ::t% mws&&it&*m&mttMQ b s 30 [& 2 ] 

M-iUm ? y y ? ft t »±, ^yr//2af:ov>t^|f* 

Qi — QBS I 1 + (KG - 1 . 0)1 a + p 

- to 2] 

lif, a, p\±3.>Vs 2 <&ffi|g^ftUt&<OI*|2gK*&i: ^>2*^ihi-^iT-tcJ4, 2, 3 4T*i7}-(iH]iK-f £0 

taiS£?*iS«»t*4. i?to2 l±mrffi5£l K£ L fc#oT, QiKonrfc, 2, 3 5tzl±-?rix&.±<?> 

</>TOTP = 0> FAF=1. OkLfcSCRSti, f- ftrfEHS it«o 

■TCOJ: 9 (CLT»ffi$tL/cQ i tt# i 2 a C [0 116] -fLt, HUSK Jt V ->*> 2 Jk1"£ t . 

#LTtta»£*tt - T LT NE = 0i5;i) ( S 5 1 0 t? T Y E S J ) . iT. SE» 

— a, *«,a«r*T-t*o j k> ru **»se$ix& (s 5 5 o) o -f-L-c, # j 

[0 114] Jillft, x>i;vigtNEi« Tod htah 40 cOv'J>^2 a Mtlftlftfcff : 4'J&£ UTV^^S^#W5e 

^v^>) (S 5 1 0t? TNOJ ) . ?7>^ftCAW ?tt4 (S 5 6 0) o 

fBas&^Jt**^«4tSQ b sMmmtyytftnz [0117] :;t% n»it*^tt±s r d) k^#i 

(S 5 1 5f TYE SJ ) ; KjRfiau* 2 a, 1 2 b k*ft# 1 6 t^CH CTV>4«!IJ , 

*->y aO*8*Sl 0rtta»^«Jt»:i-*ii: l~(2) a»$&lfiB#co^iRtt^ = >yim&Lfro 

7» ? BrtE^^#it75^^»mSttR AM6 0 dtciatt?^ ift&WBf^a;*^ ? >^JBll»C***S8J c02oco 

[0 115] UtrjfiL^Stt^lhfHWjaa (H [0 1 1 8] Bl 5^^1-rt <, ^ i n~0 e xiT* 

3) tcr. ^r-y/S 4 4 0, S 4 5 OW^aiC J: Iif^l2a, 1 2 b 1 6 t tf&lzM DTV> 

s.>v> 2 ^f?ih?^-^»«ia* I; fTfenr -e-o^r *«3kt**>^, 0 0 i g j±ss«jB#ui5tt**i>c*"i' 
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v^-CflM**^ JSSl L T v> * ? 7 > * ft C A <D&m T i 
n j li, «inH^igitO«It*4o Utfo 
T#j^y , J>/2 a<OffiBT i n jrti:, x>v?>2 

[ 0 1 1 9 ] # j Ov > ^ 2 a Kov»T 
£LTV»*ltf (S 5 6 0T- TYE SJ ) „ :©# j Wv 
'J a OlM 1 0 IMM 2 2 *>t,M 10 

LfcAf^S 5 4 0-P#Je>fc*R*HMt*Q j 
tf*i»JltS*L* (S 5 7 0) o Jfi5flE*M4# 

TisiK 1, 2@o«ft*Wtt?ri6t?**o 

[0 12 01 ^f'^S 5 7 itzli# j co-> 

■J aKov>Ti£l*&#;6 s j£;£LTV>&v>j»-§- (s 

5 6 0T- TNOJ ) C % ^SSc j J»* r 6 J *»5**«PJjgS 
ft* ( S 5 8 0 ) o j < 6 <DWi& ( S 5 8 0 T' TN 20 
OJ ) Kfi> j i'fv^'J^vhU (S590) , ff 
JK-Xr? 7'S 5 6 0frh1&*)i&1r o Uci'oT, ^Jc j 
= 2t*4<OT% # 2<Dv'J >^2 a Kov^T\ 
^^jtLTi/^^S^^fUSSn (S 5 6 0) > m±L 
LTV^If (S 5 6 0T- TYE SJ ) > # j Ov'J >^ 

2 aoiii i orttc, mmm.%s#2 2frh-m&Ltz* 

(S570) o -<7>«fc ? i:U, j=6ft?, x 
f^S 5 6 0, S 5 7 0 StU Oil-To 
[0 1 2 1 J i<7)iti:± £9x1*. HI 1 5 iZTFLtz. 30 
?7V?ftCA=9x 1 -C^>v>2^it!)ffihLrv^ 
?t*-££»±, # 5tf>->'J >^2 a<Dm&Ml OftK, & 

0 x 2-Ci>-y>2* t i»flfjhLTV»fc#^»cj±, # 2 
&£V# 4W2o©y'J > ^ 2 a©lM 1 OftK, *R 

[0 12 21 tU, j =6 ttk&ZbK* *) (S58 
Of TYESJ ) , *ittfltih+«»"»»»ao 
#JhK5£«:fH (S 6 0 0) o £©£fcfcJ:>K *ft3 
©£fr«t«sjfc3*i4o 40 

[0-12 3]*C. iSl&i&ffllftU&afciai 6<D7n- 

(S 7 1 0) o iifliv ffil x l£> SEft^JhW^^S 
(113) OXf7 7'S4 1 0(CT^[*iiAfi-r-i'i 

P . /<yf'J9 2 omJE VB, 7|>7v'7V7'^'f 

€-§"S L SVfSXTfm&S PDJ, R AM6 0 6<Dftm 50 
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[0 12 4] i P> OSIERS! & <b g ltli&fil^# 

aiJ&fcLfc^S^^fiJjfcSfta (S 7 2 0) o flxlf, 

( 1 ) x v > 2 froajfc L T v» «r v»« 
S (i>S>>*#*fflTHW#*i^lR*THWma x 

^o^jSTRHiT HWm i n <£ *)^) > 

(2) 77-t;l"<^7 4i s IUKT^iv^l (T 9 
-b;HaSACCP=0' > ) , (3) /<•» T ') 9 2^3t« 

±) „ (4) /l/-^/^7 8^8t^iiiiXTV^« 
fil (X Y -9 f9 St** •yfffifSLSWf TO 
NJ ) , £±1^ (5) fltW*«fltjhLrv»4tt!B (¥8S 
PD^0km/h) t*5tOM (1) ~ (5) (Oft 

jh*fttTfflv»fc#*#tBi:*ft (1) - (5) 
v»*dfiWtt*-<, #tt (1) ~ (5) J£l*l-«>*tt*85£ 
LT itz4kH¥ (l) ~ (5) ortov»<o*n 

[0 12 5] ±1B*# (1) - (5) ©f<T«S? 
iiTV»&»frfc»ig»#»*#»i*lS£fcLT (S7 2 

ot tnoj ) . -a*tea*»7i-4o ±ffi*ft 

(1) ~ (5) O— o-Cfe»J£*fL4:< ftofeW-ft-Kli 
Sltl^±^#»±^Lfct LT (S 7 2 0T- TYE 
SJ ) , a»te»fc30*fT5&*R£3*t* (S7 3 

o) o Z0>&msw>feM<DnfTlBe&K.t*>, i-f, *9 

-9*- 9 1 0 2 tfMWjZti-C J-> ~s> 2 <D 9 7 > ? ~> 

»»»lW«P«!a Cit-lill 5lc^L/c^ i g-CWjft 
»**^T-t*T.tf» 01 0 ■CJfi'<fc«S»*W»ftO«l«!!a» 

[0 12 6] -5-L-C, ^tc, *&W)1thW)mffl>)lkW&A<r> 
flfJhtt^ftSft* (S 7 4 0) o -Wittcj; g» 

$&ib$i)ffl!^ai±#ihi--2) 0 tniAif, mi 5ic^L^^5 

>?ftCA=«xl (3 8 0° CA) fx^-;-/2^ 

itLTv^/c^-a-icti, ^Kiffih^^tt^a (01 

4) O^f7yS 5 7 0i:t, # 5<Z>v'J >^2 a«0^ 
«^1 OrtK^iR-^iSMSttTv^o gft 

ffih«t»K«*si orto»a»*»=j: *>+&Kmitzti 
z> 0 Lt^t, &mi&mmz*9-i?*-9 1 o 21c 

Tx>yy20?7>^yt7 

tCI±. ,fi«ItLTBTDC5' C A^IS:^? ft^> CO 
T% *«J<OjS^IBT**9 5° CAEIiKLTt^*^ 
i g = 4 7 5' CA\ZX&m<D&'X\z3i2>mtit 

i»te»l$K«ft?Tg-r**#3iiJ:W f # 6«>-> 
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[0 12 7] w<7>£*i>, # 5Tjftj*CKJ:*««a«*C«: 
» % iitU3l*«v»r 1 2 0° CAB4Ei-£«C #3 
— # 6— # 2— # 4— # 1— # 5— # 3— ■•t&'XK 4 

10128] it:. ? : ?>?ftCA=0 x2 (90° C 
A) T-iVvV 2 ##jtLTV> #2fiJ:0* 
#402o«y'J>^2a O&E&M 1 0 K«Sfl-#* 10 

T\ &mi£iWtf\Z*9-9*:-9 1 0 2JCTx>v>-2 

MMt*S2 5° CAIIfiLfctC^fV^fte i 
g = 115° CACTflSOWMCiilW 2©v 
';>^2 a KT*Tfc>*"L>£> 0 SEK, 3I§^§^7>^^<? 
i g = 2 3 5" C AKTj&sfcKJaa&jfcflW 4«y'J > 
?2 afcTfrfc*L4o LT, i&tt«F«4»jRffa*Wt? 
*4it*6, a»i&»l*J=«UR;fi ; ST**# 1©5"J 20 
>^2 a©lMl 0rtfcfc«tti«Jt»3*LTV»4 o - 
2, # 4X-&'X\z£ZMm t !kCtz&, Zti 
K5l#&v»T 1 2 0° CAElte-rattK, # 1— # 5 — 
# 3-# 6-# 2— # 4-# 1— K J: 

[0 12 9] ft£>, HI 5©W4* %SbP#4>S£jA;Acl$ 
it LTBTDCW^7>^ACA^S?fX7ttC0T* 

U4iK fllx.{4\ 1211 7J4ATDC5" CA^fell 

>^ACA=«xl (3 8 0° CA) X*^>i?>2tfW 

= 4 8 5° c A i:rf «)© i^ci: 1 ? 
y>7&CA= 0 x 2 (9 0° CA) fx>v>2!ii 5 f 
lb L Tv» tt, te»BH*&aft0^9>^ftff i g 

= 125° CAt 2 4 5° C AlCTft33:fc4 IF 2#§<0 

[0 13 0] ft£. Hi 7^^+rt < &i&B#<7? *;/<B$ 
»a»ATDCt*4**Ull, lll&#lL*K, Slffij&Kl 

m<r>&'K9-< > y&mw&ffifig. (*«ffe) k** 40 

Jt**ft$tt-i)i t Kft£ 0 £!lxl;f. 01 7tC^-f^9> 
?MCA= 0 x 3 (4 8 3° CA) >?> 2 

2 at b i>lZBm?fm<D# 5<0-><J >72 a KWLTfc 
^«-«l=f* ? ft$tt^ 0 
[0 13 1] ±&Lfc«**U*v*T» SIMM:***** 

j*<aa (Hi 4) ^ii6^jLB#s^ffM^st lto 

If. J»TwaW|W*»c>fL* 0 50 
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[0132] u) . gM9jt*»*tift*Ma.9 (mi 

4) W^f ?7"S 5 5 0~-S 5 9 0O-lO»I(:J: 
•9 » T ( 1 ) 12a, 12b 16t^ 

izmCX^ZVtm (0 i n~0 e x) J, [ (2) Sift 

gK&l&BtO.ar*?^ 5 i gJaiWK***»J <o 

2^<n0k^ t -t^xm&^iXX^Z> v'J >^2 a©$=& 

Mi oak* anffiMJfcos-Mttftii-JKftfl-tflt 

[0 13 3] iOiiCLTSIMfjkt'KifWlWSri 
v >; > r 2 a (4. gtb&Ifi L fc«£-K**J»::j£jfc * -r 

ft& 0 

[0 13 4] tt*©rt <mc**H*l**#ihL-catt 

V ^1*1 K t± Zl^»4ff 4 L T v> ft v>„ JEJiflfi K * -S> "> 

•j > rii, ««j \z&'K9 <i$>re i g j4*S!I*+ i> v 
vmi;t*f,, s«Dw*^c^-r5>^^ i g-ci* 
4 * m&ifite. § -r. f <tUfS Jtt»O^C^c ^ 

ft^o ^0xl4> HIl 5<0^77±T-Ji, ?7>^^ICA 
= 0x1 (380° CA) txv-^V 2* s #ihLTV^7t 
®-&^*4, S£*-C»i-f-< ti#3«v l J>r2 aW&'X 
^^5>^(?ig = 595° CA^t>.S^i;J:^^i8E* 5 
^i:. SfftT't2 1 5° CAfl-EHE-f4 4T?*S«t4^C 
ftv^ttcft^ 0 ifc, ?7V^ftCA=9x2 (90 
° CA) tx-/y> 2^lhLTV^*J^-g-lct± > #-<i: 
fc#lc0v'J>-^'2a (D&'X9 <{ $.>y0 i g = 355 
° CAfrb&'XK ifft 2 6 5° C 

[0135] 1 T-»4. 12a, 12 

gJ£«.irU*4^<0v'; >^2 a<0^^ 1 OF*!^. g 

g a*PJJfc-t* v T/y2a*6, jftikC 4 4«»Sr 
±i:?t4ikj) ? T-i4o 11 5«WTii, 9 5° C A 
i^!4 2 5° C A^mteL7tmt*ftlB^.*.^t"4^^ 

[0 13 6] Lfc^oT, ittj&lftflFU**!©^^^ 

->*> 2 (Dmmmtfez&mz-fz z. t tfx- § 

(n) . gnflF±4>«SfmtM«L9 (HI 4) Wf^ 
S 5 5 0-S 5 9 OVmmizX 0«W**t4j|Sfl-tt, ^ 

a-c^tLTS'&WSSoAiifftift^-ftt^-r-So 
fc*, ilbtelijB#we : ia)<75.^^n4-&^n4Jv^r, $ 
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[0 13 7] (/n) . gttffiL+J^iftfttt&a (HI 
4) <r>*TvfS 5 5 0-S 5 9 0 W&gtMi, PR^# 
12a, 1 2 bt#MSl#l 6 kff*CBC, SI&$S»B# 

1 0 (*J WLTV^ 3*. £ ft£Lft«> v 2 

aOKftSl 0l*JK»4«Sfl-»±i**tLTV»ftv» o 
[0 13 8] £IM&»P#<0jftjfci"f 5 >^tf i gtOv 
V^2 a<7>j8*S£^l 0l*m*££is;£®fiS;LT*>-?-<9z£ 
^»4&*0#&Kfct>fcv>£fctf>t>. iftftiftffi* 10 

[0 13 9] Sic. i»flfJhttSICHv» 
tt^#12a, 12btl^#16i:#*(:Hi:rv> 

- M 4 a, 14 bffl^»^*- h 1 8ffl^«-fr«* , » 
t * B&jt * 4 o 

[0140] [?gttaj&s 2 ] *nn<vmm 2 t-i4. i 

a^ihBttcii-Sf^gi&teaNFW.*^^^ 5 >?"4 i)t« 
tt®kftofcBE«ffSw->«; >^2 aWLttifi* 
MtH^U fit, i<0y'r/^2aCjttLTIJiI 20 
&i&B# CUE *> lz&>X U$M ?ttv>S ,6 jW»K*ifi«> 

[0 14 1] *Hifi<03g«|2-CI±, 
ih+^PStt^a (HI 4) K45V»T, Xf'^S56 

ocT«sg$*L*iji»*ft»i, r (i) ffssfifeicr® 

^#12a, 12bti^#16t*'*i:HDtv>5tt 
«SS-CI4, ff»lTeK*»>»*#l 2 a, 12b fcSWt 

#i6t a*#cBiJ ctv^ > *r 2 a i o n 

So 

[0142] stc, hi 8 K^i-gf&&isia&B# .*.*!§: 

tMHUSfrtB* (016: *^ y 7"S 7 3 0) a*&Sft 

i»s&»BB*&i*jft^cH:5t«ta (mi 8) *n 
nmfTSft-So 

[oi4 3] aibttibnttP>jAMctt£M!94 f ntti'<& 
if, sesuk r i j (s 8 i o) o 

(S820) o ettffjt+c«#H**r 

? -> v ^ 2 a <D^M#-5-l±, e»fltJh*»fti«*t 
fea (114) i:TEtt?*iri<>4fl)-e, wOCftrt* 
fcJfctMfJfcSft*. 

[0 14 4] # kO'/'J J'/i:ttLtiifltjh+i:ift 
«Mtt*4Sft-c»/»ft«f (s 8 2 or- tye SJ ) , 

g (»E5l«CK»l«)fllTli, BTDC5° CA) & 
gj§LTV>4^g^* x ¥"J;££ft* (S 8 3 0) o 
[0 14 5] j&MMflff i g*S«LTHfttf (S 8 3 50 
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Of TYESJ ) , ftft*kW'>'J>/t:J*Ut% 

Ki^Ttt, x>i?v2»i tttfjh <P iz is v» r t * 
ItSftfcvy V^2 a<Dft-?&'XttfflO i gfcffiiLT 
v»*5"J>r2 a 14, ft*** 4 o 

[0 14 6] fit, *KSS»k# r 6 J 
Sft (S850) , k< 6T-£>ftl4 ( S 8 5 0 T fN 
OJ ) , jeSckjJM" >*'J> > h?ftT (S 8 6 0) , 
SI^f7 7'S 8 2 O^atf^itt^ilSft&o 

[0 14 7] #kO>"J>/2a K**LTi»tf 

lh4>t;*#**t* J ^?ftTV^v^^- (S 8 2 0T- TN 

oj ) , *av>i±# k<7?->"; >y#aL'X*ne i g£g 

iLTl/>ftV»*^ (S 8 3 OT TNOJ ) KUt, 
i7f7^S 8 5 OcDmW.K&Zo 
[0 14 8] iHt, 6-=>«Ov"J >^2 a«flT% X 
f?^ 8 2 0t5£V t Z.TV7S 8 3 OOjfeffrWBJBS 

w->r//2 airov^r, E*»^.«^^?ft^o -e- 

LT, £<Df£K, ^f'/ZS 8 2 0<7>*#O*;6*?fi££ 

(^rt-liBTDC 5° CA) KT.$;Actf J & Sft4<> -5" 
LT. £<75BK, *x y 8 2 OW-fettSritJELfcv* 
v 'J > ^ 2 a K 4 Jfcfe, iftjH- 1 t **ff fcft * 4 

[0 14 9] t?!)x.lf, 01 9i:^trt < , t^ytfi 
CA=0xll (3 5 7° CA) tiyyv2#ML 

Tv>jfc»<frKti x iiM?ih*K*#*i»wsft*<oi4, 

# 1 454tf# 5©->'J >jT2 afM. # 1 <0 

->'J>^2 atcov^T»4, gftttttl^Kia:jg$ft«^ 

(4, ^-r -y 7"S 8 4 0 ^Hfi^ftT, #l<Ov";>^2 
a«Sl 0l*IOrI^tci:*>^.ar^^^^-2,o * 
?>#L #5«y'J>y'2 a icov^r *iAcB#»| e i g3*SI 
*LTOTi?ii, 3 — #6— #2-#4 

-*# i— # 5—- 'tv 12 0° CA^K«««JUjftj<CK: 
4<5*M^a*^o 

[0 15 0] ±iELfcflUS^45V^T, gfij#ih^«-« 

j^ftka (Hi 4) * J ii&^ihB#zS^^fiS;*st lto 

#LaK. g||j6ftlimMS£M (01 8) 7i J iK) 

femft&'X^WLt LT<7>Maicffla*a 0 

[0 15 1] »Jt»Wt 2 U J: ft»f, K 

a (014) (O^f ^T'S 5 5 0~S 5 9 0<75— lO® 
mK.i*). r (1) E«ffBKT**C#l 2 a, 12b 

Jy'J>f2a OttffiS 1 0 1*1 (C, m§fc&Mtt<om&fn. 
t % i> X i RtW LT 0 

[0 15 2] i«)j:-5KL-CStt#ih1»U«m«»Sft 
7t->V >^2 a»4, gttS6ttLfc*-frK:, ft«5tca^O 
jft^C^'f 5 >^<9 i gri«SJ**£^ri*##KJSv»o * 
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[0153] mini, mi 9<o^7 7±m 

ACA=9xl 2 (2 7 0° CA) tx>j;y2ifjt 
L-Cv>fc«*i:ii, t4#5Wv'J>f2 a ©jftjAt 
^>f5V/« i g = 475° C A*> 5» jftjfcfc i *jK«5*» 
4t, ffitU0 5'' CA#<a0l£jS*a&&i^**K 

[oi5 4] *naft©jBffl2T?ii. ff»ffe»=r««# 

12 a, 1 2.b kS»# 1 6 t ^CH CTV>i«BO 

.6** •fr/^« i g A*gJJfc1- * v 'J > V 2 a 
*±i:StSCH s tlSo 01 9<^#it^9>^AC 
A = *xl20(»im 8 5° CA#«?la]fe&*«&ofc3£ 
K«40Oa#O^K J: CS*4it 7$*"Tf! 

[0 1 5 5] Lfc^oT, &W)te®mzmW<r>&'X9 4 

9 , i V 5* V 2 « S <E M te * 3US 1" * £ i: ** § 4 o 

(n) . mtm&<n$m 1 1 mm^ sm&ikfmmm 

(014) <0Xx-7 7*S 5 5 0~S 5 9 0<7>&S! 
ICJ: i>3*vflfjh*K**Sl 0 

&'X \z x i bm k is v » r , l * 58 % k. nn? 

[0 15 6] (^) . gttffJkfflmiltttj&S (01 
4) <O^xy-/S550~S59 0«Mtli« ffJSff 
iCTf^Ua, 12btfS#16ti*:Hi: 
TV'4H;|0-> , J>/2aOlMl OrtfcjBttfciftH- 
Ltv^i', ;W©y | J>f2 a«Mil 0F»9K 

»#jL4fcS!fci5V>T«$l# 12a, 12b 1 6 

t35 J *(cmi:rv^->'J >^2 a Kfig<&£ i: K-t *). § 
B^iLf M 4 a , 14 b«*j*5t#- h 1 

8 <H^«#«tf f ailB1- * £ t * KSlk.1- iit^tii, 

[0157] (-) . &®%>mmz\t. &W)&ik<pizM 

V^2 aCOrtT-, j*r.iAc^ A Z > ■? 0 i 

t4J:^CLTV>i. ClOiiKJ: 0, ElfffiCTS 
^#12 a, 1 2 b i#Mn,#l 6 fc a*#KE/J CTV>& v 

■j>^2 awiMi onc#ft-r«a-d4cuiiii(=tt 
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K*s«i-*o ioit*»<b, w&v>&mi&mn<r>&X9 

■J >^2 ail) fe5feU«-fr«©«*^i:*« 

[0 15 8] mm<Dwm3] ^nm^mmxit. g 
i&#it+^iK*t*Ga (mi 4) *>«fc»)K, 02 oo 

[0 15 9] *3IbfM:iKttr«ttifttt«aMU £SH£lt 
*ft#*iLfc»* (013 : S 4 2 0T* TYESJ ) 

d K&4o 

[oi6o] *i»«'jhitt«r«MBm»«a5J t BJ*6s*T.4 

20 >^AC A£R AM6 0 d Ott3tffi*S»::g£<*.j&tr (S 9 

io) 0 ^0w^a**gaiSis^m^ni5Jt**n0 

W^ST-i^^S^^flJSSn^ (S 9 2 0) o HD®-? 
frtitf (S 9 2 OT* TYE SJ ) , Sifttf>cR5UEPM, 
iVvVlietNEfii^^^i'ftCA^t), 02 1 
\zm-f 3 -^tc-^ y -7*{c*o*v^Ti > v > 2 rfWik^- Z> k 

l^?nifjh^7>?ftes tt*»j (S9 3 

0) o -CO0 2 1 <D-?y -f\±, "fftnmzX I) t»M$Jb 
fta*H*&Lfcl»«>i»«BEPM» xvyvHItSNEiJ 
i^^^^^CAt, ■ffi^^v^^*? s t t<7?W# 
30 =Sr*a6Ti3i, ROM6 0 c (CfeiSL^^ WT-$>^o 
[0 16 1] '£t$cj nj (S9 

4 0) c -J-LT, &±??>?1ti 0 s t Hi5V^T, # j 

(s 9 5 o) o i^i«w^t(± N «nE**6«)jg 
jBuwettfltA+Mminittea (014) wt^s 

5 6 0t?^^il*l#tl^i:i*I§T-ab^o t^t>t,, 

r ( 1 ) 12a, 12b 1 6 1 *»*cia 

tTv»4ttJBJ , T (2) Sife»B|oMiSM?'f S 

[0 16 2] # j <Ov'J >?2 a lCOV>TlSlt#^*** 
aiLTV^ntf (S 9 5 0T* TYESJ ) . # jWvV> 
/2a^trl?7>^ft«c j («xtf, (RStfrS 
<P$:$>Z\'^i3iffl<0? : 7>?1i}) 7) S R AM 6 0 d IClBtt 

?tt^> (s 9 6 o) o r 6J ^S^^flJg 

(S 9 7 0) o i!t#j<0v , )>^2a »COV>T 
BHW^ft^AL-Cv^vW-a- (S9 5 OT* TNOJ ) 
*t~j ~fS 9 7 0«l?tiSo 
50 [ 0 1 6 3 ] j < 6 (S 9 7 0 "C fNOJ ) H 
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li, jJ^^^'J^VHT (S 9 8 0) , SJgXxy 
7S 9 5 0frhfBMi8il)&-r o ZVXiizLX. #1 
-#6t:ov>TXf7yS 9 5 0, S 9 6 0 O^Il^ 
71" Z>t j=6t44Ii*C> (S970T-TYE 
SJ ) , *Ci>y>lilfetNEA f O ( r p m) JJL±rt> 
S^75**iJ>t$fi-& (S 9 9 0) o £Wj&lkmWK\itz 
ig.&X'$>til£, i> v> 2 OOeiiffihLTi/^v^ t 

(s 9 9 ox- tyesj ) . >XKm&<?)?7 

CA7)Uf7/S 9 6 Q\zxW&LtzW.%tf1§.? : 7>? 

no c j o^i-^-r^^g/ii^j^^n^ (s i o o 10 

0) o ffftL&ttitJ:? (S 1 o o o-c TNOJ ) , ze> 

[0 16 4] Si&O^^^CA^CR^T*!** 

Qb - QBS I 1 + (KG 

[0 16 7] ZO>XiiZLXJ&t!>tz£W)&±femm&®. 
WtQb-C, # j <0v";>^2 atOiMl OAClft 

srtt-fbKRtM-r* (s i o 3 o) o -rzto-zm^ftm®. 20 

c j Of-^^RAM6 0 d 35><bilJB£1-£ 
(S 1 0 4 0) o 

[0 16 8] &IZ, RAM 6 0 dfli:*M©I^g 

Sit* (S 1 0 5 0) o LT^sh-MT (S 1 0 5 0 

T TYESJ ) , -B.*^a**?-T1-*o Xt? 

7-s 9 i o si- 0 

[0 16 9] 2 |5JgmP£li, y T'S 9 2 0 Ct TN 
OJ t«5E?^> Xfy^S 9 9 0 -S 1 0 5 0 tS*^ •? 30 
W«?7V?ACAi ! tf c j IZ— It-fit 

* 3 -eitJf $ it £ mfttmiffim. izrmttZtiZo 

[0 17 0] — RAM 6 0 drtJZ^awtRjftffS 
^7>^Atf c j Oy^-^^L* < fcittf (S 1 0 

5 o-c tnoj ) , %.iz*$W)&it£.wmm<£mikm<o 
WiLlScx.-*)** £ it& (si 060) o z\<r>z\t\zi.y) , 

7"S 4 2 0 tCT TYESJ tflJS?tt^,^T-J±. Hfi^ 
it-Si ite&v> 0 40 
[0 17 1] &i3, fttSSrH"? jgLTV^KIJC, NE = 

o t &iu* ( s 9 9 o r- tn o j ) , jtEir** 

»*»*awflfJhl9:S6>J t a:S#t (S 1 0 6 0) , *«kg 

i±&7-r 

[0172] ^OJ:^:, iMi^itM^itltaS/i* 
ft£>HZ>Z tCi »K $it*x.>¥> 27j J @«KS-it*TV^ 
&vMKStT% ©^gtC^^v-'; >^2 a^iill 0 

?it7tv"J>^2 afi, i>^>2* t ^^»C'f?ihL?t:tt 
if-li, 2 a, 1 2 b tSf^#l 6 i^Cffl 50 
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*7>^«c j co^H^ft-Titlf (SlOOOtTYE 
SJ ) , ^tca^^it*^«-»W*QBSO»m^ 

*?it-5, (s i o i o) o ;:t, mm&mit&*mn 
mtsi&QB s attenifto»a i <o&®&it*mmi&tt 
mm. mi 4) wf7 7 , s 5 2 o k^jep 

1 OS 1 ICSLfcT? y*<b3a»ffl»tt***»«W 
iQB Srt*»ti3£ix£ 0 
[0 16 5] *5*3KT, iftffihEflM&Rttl* 

tQ b (s i o 2 o) o 

[0 16 6] 
[&3] 

- 1 . 0)1 a + p 

- K3] 

*&) ^ilL^oglft&l&B^**^ 3 i g 

[0 17 3] Wilf, BI2 2 IC^LTtrt < , iHrfgEjl: 

j&a^nttsfi^ (s 4 2 or- tyesj ) mz?y> 

6 x 2 0 T*$>o >l<OB#H«7t^ it^#ih 
Zy~s>?faO s t ■C»lt^#4r?p|JEi--6-> , J >^2 a 14 
#5T-2>& 0 L^7i J oT, ?7"/^A9x2 0M©? 
7>7^»x2 1 K#^X# 5 0->'J >^2 aOlftS 
1 Orttc^SriSMi-io iOiifci -x > >* > 2 
1f-%-§L\Z<&k.\^tzn<F>*&±.9 7 y ? 1$ e s t ICT, #5 
CD v'J > ^ 2 a«»il OPitz&MtfBltZtbhti 

[0 17 4] £tt#ttS:rVr\ jS3DKg®J$Sl&l$ 

V>&X? ^>7*« i g 5®y'J >^2 a iz& 

^x&'Xizxzm&tfzm-tz* Mk, #3— #6— # 

2— # 4— # 1— # 5— -fc, 12 0° CAttCiEiKtt 

t,z & 'X iz x h mmmm-t & 0 
[0175] ±m.Ltzmmzn^x, &m®&Mmmm 
mttiikw (1120) w&ib»±ftm**.i&iiLz£SLbLx 
v&mizmm-tZo &±uwLtz*mmw&m3\z£ti 

[oi7 6] (-r) . &m&±w.mmtwiM9m. (02 
0) (D~M<7>fekm\z£ y), x.>'j>2<om^a> t ^\zw 
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